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EXPERIMENTS IN SWINE FEEDING.
TH E VALUE OF CORN AND SUPPLEMENTARY 
FEED S FOR PORK PRODUCTION.
W. J. K e n n e d y  E. T. R o b b in s
INTRODUCTION.
Corn must necessarily be more freely used than any other 
concentrated feed for pigs in the Corn Belt, because if properly 
used it is especially well adapted to pig feeding and can usu­
ally be marketed in this way to the very best advantage. But 
it is generally coming to be recognized that so far as health, 
thrift and rapidity of gains are concerned, corn alone, at least 
in dry lot feeding, does not give as satisfactory results, espe­
cially for growing pigs, as a combination of corn and some 
feed adding protein to the ration. Wheat shorts is very com­
monly considered as the best feed to use with corn for young 
pigs, but other feeds are. upon the market which contain still' 
larger quantities of protein and their merits for pig feeding 
deserve investigation. If a small reduction in the cost of feed­
ing each- hog in Iowa can be effected by the judicious uses of 
these feeds, the aggregate for the state will be enormous. 
Iowa has 7,947,000 hogs, which, with the exception of Illinois 
with her 4,684,000, is more than twice as many as any other 
state and about one-sixth the total number in the United States. 
During the past season Iowa raised more corn than any other 
state, the crop being about 388,000,000 bushels. With feeds 
at the usual prices, it is an easy matter by their judicious selec­
tion to so supplement com as to add five to fifteen cents per 
bushel to the profit from feeding corn, thus effecting a reduction 
of 50 cents to $1.00 on each 100 lbs. gain in weight by the pigs. 
In the aggregate, if these modest profits are realized they will 
amount to millions of dollars to Iowa farmers.
During the past two years the Animal Husbandry Section 
of this Station has conducted three experiments with corn and 
feeds supplementary to it for feeding pigs. Altogether in this 
feeding there have been eighteen lots, including a total of one 
hundred and eighty-four pigs, varying in weight from 31 to 
291 lbs. at the beginning of the tests.' Twelve lots have been 
fed in dry yards, and six lots on pasture. Four lots were fed 
in the spring, four lots in mid-summer, and ten lots in late 
summer and fall.
OBJECTS.
The principal objects sought in these investigations have 
been:
3
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41. To compare with each other and with a ration of corn 
alone rations made up of corn with certain supplementary feeds 
richer in protein. Barley, wheat shorts, meat meal and tankage 
were the supplements used.
2. To compare rations composed of corn and varying pro­
portions of these supplemental feeds.
3. To compare dry lot and pasture feeding of pig..
4. To compare timothy and clover pasture.
4
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5FIRST EXPERIMENT. 
PLAN.
During the summer of 1905, forty-eight well grown hogs 
were fed in four equal lots in dry yards on the following rations:
Nutritive
Ratio
Lot Feeds 1- 71
1. Corn, two parts, barley one, wheat shorts one...........................  g'
2. Corn .................................................. ......................................... 1-4 7
3. Corn nine, Armour’s meat meal one............................................¿ BBg
4. Corn nine, Sw ift’s tankage o n e . .............V V ’ x i! , i  mb
The feeding was begun June 8th and extended to July ,
a period of thirty-two days.
THE HOGS.
These forty-eight hogs were raised on the college farm and 
varied from eight to thirteen months m age at the be­
ginning of the experiment. There were four breeds; namey: 
Yorkshire, Tamworth, Poland-China and Duroc-Jersey and m 
the division into lots their breeding, weight age and individual 
merit were as evenly distributed as^  possible. These hogs had 
been liberally fed on shorts, gluten feed and corn, but were not 
forced and were at the beginning of the experiment in very 
fair stock condition. During the previous
Yorkshires had followed cattle in the Experiment Ration lots 
the others were kept on the college farm, 
pasture during the spring months, and m addition to their 
£rainfeed had for about two weeks all the buttermilk they 
would drink. During the three weeks preceding the “ Percen t 
the hogs were fed all the ear corn they would eat, and during 
this time they were divided into lots.
FEEDS.
All the feeds used in the experiments reported m this 
Bulletin were analyzed by Profrasor Louis
ment Station chemist. The analyses of the feeds used in this 
experiment fo llow :
PERCENTAGE COMPOSITION OF FEEDS.
Ni-
Fôôds. Wätßr.
Corn M eal...........Ì ------- 3 $ »
Barley ........ ............ ...........  12.02
Ash.
Pro­
tein.
Crude
Fibre.
trogen
Extract. Fat.
2.58
2.81
9.86
10.15
5.03
5.97
67.94
67.92
8.15
1.13
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6Wheat Shorts ...................   11.36 3.41 16.10 6.55 60.88 1.70
Armour’s Meat Meal . . .  8.23 6.50 66.36 2.50 6.04 10.37
Sw ift’s Tankage ..............  12.61 9.62 53.54 7.24 9.54 7.45
The meat meal was of extra quality and very likely was 
re-enforced with blood meal. The tankage was also of extra 
quality, quite free from bone, and contained almost no hair and 
very little stomach contents. It had evidently been re-enforced 
with meat meal.
The corn and barley were each ground fairly fine in the 
Experiment Station feed mill, at a cost of two cents per bushel. 
The feeds were mixed dry for each ration, then put in half 
barrels, mixed and covered with water, and allowed to soak 
from one feeding time till the next.
FEEDING AND MANAGEMENT.
Each lot of hogs had the run of a yard 20 by 80 feet, with 
a stall 20 by 20 feet in a shed on the north, which was well 
ventilated and provided an abundance of shade. Fresh water 
was always accessible. Feeding was done at 5 :30 A. M. and 5 :00 
P. M., the feed being put in ordinary V shaped troughs. At 
the time the experiment was begun all the hogs had been get­
ting all the ear corn, they would eat, and throughout the experi­
mental feeding they were fed to the limit of their appetites, 
getting as high as 12.2 lbs per head daily in lot 3 at the close 
of the test. No feed was wasted during the experiment and 
the health of the hogs was excellent except that one Yorkshire 
went off feed for a couple of days. The pigs were weighed at 
7 :00 A. M. on three successive days at the beginning and at 
the close of the experiment, the average being taken as the cor­
rect weight for the middle day.
FEED CONSUMED.
Table 1 gives the record of feed eaten by the hogs during 
the thirty-two days of the test:
WEIGHTS OF FEED CONSUMED 
(First Experiment—Table No. 1)
Lot. Corn.
1 1691.
2 3347.
3 3435.3
4' 3225.6
Wheat
Barley. Shorts, 
845.5 ■ 845.5
Armour’s 
Meat Sw iff’s 
Meal Tankage.
381.7
Total Total 
Feed Daily 
32 Per 
Days. Head 
3382 8.81
3347 8.72
3817 9.94
3584 9.32358.4
6
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7WEIGHTS AND GAINS OF HOGS
(First Experim ent. T able  No. 2)
A verage W  eights •n c3 CDPh
1905 Ju n e  8 A verage 
for
three days
Ju ly  10 
A verage 
for
three days
A
ve
ra
ge
 G
a 
pe
r 
H
ea
d 
T
hi
rt
y-
tw
o 
d
D
ai
ly
 G
ai
n 
H
ea
d
T
ot
al
 G
ai
n
Lot 1—12 hogs fed corn 2 parts 
6 Yorkshires.......... -...........  208.7
barley 1 
272.9
shorts 1. 
64.2 2.007 385.3
1 Tamworth....................... 291.7 379.7 88. 2.75 88.
2 Poland-Chinas............... 204.3 262. 57.7 1.802 115.3
3 D u r o c -J e r se y s ........... 236 323.1 87.1 2.722 261.3
Lot 2—12 hogs fed corn alone. 
6 Yorkshires....................... 204.1 261.6 57.5 1.795 344.7
1 Tamworth....................... 270. 340. 70. 2.188 /0 .
2 Poland-Chinas............... 207. 263.3 56.3 1.761 112.7
3 Duroc-Jerseys............... 217.5 282.4 64.9  ^ 2.028 194.7
3 _ i2  hogs, fed corn 9 parts, Armour’s meat meal 1.
498.76'Yorkshires...................... 208.3 291.4 83.1 2.597
1 Tamworth....................... 281. • 376.7 95.7 2.991 95.7
2 Poland-Chinas............... 177.7 247.3 69.6 2.176 l3y .3
3 Duroc-Jerseys..<——~..... 261.6 360.7 99.1 3.097 297.3
Lot 4—12 hogs fed corn 9 parts, Swift's tankage 1
6 Yorkshires............-......... 197.9 267. 69.1 2.160 414.7
1 Tamworth...................... 236.7 346. 109.3 3.416 109.3
2 Poland-Chinas..... :........ 197.3 254.5 57.2 1.786 114.3
3 Duroc-Jerseys................. 251.5 338.4 86.9 2.716 260.7
Summary.
Lot 1—12 hogs................... 221.7 292.5 70.8 2.213 849.9
Lot 2—12 hogs...............—- 213.4 273.6 60.2 1.88 722.1
Lot 3—12hogs................... 222.6 308.5 85.9 2.685 1031.
Lot 4—12 hogs...............—- 214.4 289.3 74.9 2.341 899.
Four lots............................. 218. 291. 73. 2.28 3502.0
The meat meal and tankage apparently increased the pal- 
atability of the ration, for while all the lots were started on a 
ration of 6.3 lbs. per head daily June 8th and gradually increased 
till all the hogs were getting 8.8 lbs. each June 18th, from that 
time on lots 3 and 4 showed a willingness to take more feed 
than the other lots: The hogs getting meat meal and tankage 
as 10 per cent of their ration, with com, ate practically one 
pound each daily of the supplementary feed.
WEIGHTS AND GAINS.
Table 2 gives the weights and gains. The weather was 
comparatively cool for the time of year, and the hogs were 
well grown at the start, averaging 218 lbs., still, considering
7
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the fact that they were not at all thin and were already on full 
feed of corn, the average gain of 2.28 lbs. per day for the 
entire 48 head is very large, and the gain of 3.4 lbs. per day 
by one Tamworth in lot 4 for the thirty-two days is extraor­
dinary. Lot 3, eating corn and meat meal, made decidedly the 
most rapid gains, 2.685 lbs. per head daily, being about one- 
third of a pound daily more than hogs fed tankage, while lot 
2 on com alone made the slowest gain, 1.88 lbs. daily.
PEED PER  100 POUNDS GAIN.
In table 3 we see that in total feed required per 100 lbs. 
gain, the lots range in the following order:
1. Lot 3, corn and meat m eal................................................  370.3 lbs. feed
2. Lot 1, corn, barley and shorts...................    397.9 lbs. feed
3. Lot 4, corn and tankage.....................................................  398 7 lbs fppd
4. Lot 2, corn alone...................   463.5 lbs. feed
FEED PER 100 POUNDS GAIN 
(First E xperim ent. TaLle No. 3)
FEED Feed Per lOO^Pounds GainCom Barley Shorts I H etjj F lank- 
1 rne-Dl ¡Cage Totals
Lot 1—Corn 2, barley 1, shorts 1.. 198.9 99.5 99.5 397.9Lot 2—Corn alone..... ......... 463.5
Lot 3—Corn 9, meat meal 1........... 333.3 37. 370.3
Lot 4—Corn 9, tankage 1........ 358.8 39.9 398.7
The pigs getting corn alone required 25 per cent more feed 
fcr 100 lbs. gain than those fed corn and meat meal.
The hogs fed meat meal and tankage as 10 per cent of 
their ration with corn, required practically 40 lbs. of the ni­
trogenous concentrate for each 100 lbs. gain. In this test 7.7 
per cent more feed was required with tankage than with meat, 
meal for 100 lbs. gain. A' very, interesting fact in this con­
nection,, and one of importance to those who desire to utilize 
barley, in hog feeding, is that the feed requirements for 100' 
lbs. gain with corn two parts, barley one and shorts one, were 
as low as with the corn and tankage ration, and only 7.5 per 
cent higher than they were with corn and meat meal.
The four lots together required 403.5 lbs. feed per 10O 
lbs. gain, a small amount considering the size and a^e of the 
hogs.
MARKETING.
The hogs were shipped to Chicago in one car and sold by 
Clay, Robinson & Company to Swift & Company July 12th,. 
at $5,525 per cwt. for all lots> buyers observing no difference^
8
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9in them except that lot 3, fed corn and meat meal, seemed a 
trifle the fattest. The photographs taken July 8th show very 
fairly the type and condition of the hogs.
SHIPPING AND SLAUGHTER.
(First Experim ent. Table No. 5)
Lot Selling % Shrink- %
Price age Dressed
Weight
1. Corn two parts, barley one, shorts one.. . $5,525 4.57 82.5
2. Corn alone .................................................. . 5.525 3.76 83.3
3. Corn nine parts, meat meal on e............. . 5.525 4.13 82.3
4. Corn nine parts, tankage one................. . 5.525 3.81 83.3
The lots all suffered a heavy shrinkage in shipping, the
heaviest shrinkage being in lot 1, which had received the least 
corn in its ration, while 25 per cent of its feed, the barley, was 
a rather bulky feed. The lightest shrinkage was in lot 2, which 
had been fed corn alone. The dressing percentages are quite 
similar in all the lots.
Lot 1.—R ation: corn, barley and shorts, A verage w eight Ju ly  10, 1905, 292.5 lbs. A ver­
age daily gain for thirty-days, 2.213 lbs.
9
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Lot 2.—R ation: Corn alone. A verage w eight Ju ly  10, 1905, 273.6 lbs. A verage daily 
gain  for thirty-tw o days, 1.88 lbs.
W ' " A,_
L ot 3.—R atio n : Corn and M eat Meal. A verage w eight Ju ly  10, 1905, 308.5 lbs. 
Averasre daily gain for thirty-tw o days, 2.685 lbs.
10
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Lot 4.—R a tio n : Corn and Tankage. A verage w eight Ju ly  10, 1905, 289.3 lbs. A ver­
age daily gain for th irty-tw o days, 2.341 lbs.
FINANCIAL STATEMENT.
In the following statement no account is taken of the buy­
ing and selling prices of the hogs, as these matters only add 
elements of variability. Farm values for feeds at the time of 
the experiment were as follows:
Ear corn, 40c per bu. Shelling and grinding, 3c. Price per Cwt.
Corn meal, 43c per 56 lbs...............................................................................$ -768
Barley, 33c per bushel plus 2c for grinding, 35c................... ...................729
Shorts, $18.00 per ton .................................................................................... -90
Armour’s meat meal, $35.00.............................  1-75
Sw ift’s tankage, $33.00......................................................................................  1-65
COST OF GAIN.
(First Experiment. Table No. 6) 
Cost of feed for thirty-two days.
Meat
Lot Corn Barley Shorts Meal Tankage
1. Corn, barley
and sh orts.$12.99 $6.16 $7.61 . . . .  . . . .
2. Corn . . . . . . . .  25.70 . . . .  . . . .
3. Corn and
meat meal. 26.38 . . . .  . . . .  $6.68 . . . .
4. Corn and
tankage . . .  24.77 . . . A  . . . .  . . . .  $5.91
Total Cost
cost of
of 100 lbs
gain. gain.
$26.76 $3.15
25.70 3.56
33.06 3.21
30.68 3.41
11
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In general, the hogs made very cheap gaiiis, although, ex­
cept that barley was relatively low in price, the prices of feeds 
were about the same as usually prevail at the summer season. 
The cheapest gain was made by lot 1, which had 75 per cent 
of its feed,—the com and barley—grown on the farm, but the 
gain from corn and meat meal cost only 6 cents more per hun­
dredweight and in this case 90 per cent of the feed was grown 
on the farm. For each 100 lbs. gain of lot 1 there was two and 
one-half times as much shorts handled as there was required of 
meat meal for lot 3, and the cash outlay for shorts was slightly 
greater than for meat meal. The meat meal cost $2.00 per 
ton more than tankage and made cheaper gains, doubtless be­
cause it contained nearly 13 lbs. more protein in each 100 lbs. 
feed, than the tankage. The corn alone made the most ex­
pensive gains. Valuing corn in the ear at 30 cents per bushel 
(shelled and ground 33 cents), barley at 25 cents (ground 27 
cents) and the other feeds as they were, we have the cost of 100 
lbs. gain from corn and meat meal $2.61; corn, barley and shorts 
$2.63; corn alone $2.73; corn and tankage $2.77. So we see that 
corn must be at a'very low scale of summer prices in order to 
compare at all favorably with the other rations, even for fat­
tening quite mature hogs.
PROFIT.
As the relative profits of different methods of feeding are 
always matters of interest, even though they depend to some 
extent on the chance combination of prices, table 7 is given, 
showing the profit from different standpoints. In order that 
these results may be more nearly comparable with those of the 
other experiments reported in this Bulletin, final home weights 
are taken as the basis for computing profits. It requires' ordi­
narily about a 50 cent margin to put hogs from this locality 
onto the Chicago market. These hogs did not make a full car 
so they actually netted only $4.96 c>n home weights, although 
they sold for $5,521/2 in Chicago. A fair price for them at home 
is considered to be $5.00 per hundredweight. As there is no 
definite rating of stock hog prices with respect to fat hog prices, 
sometimes one and sometimes the other being the higher accord­
ing to local conditions, they are here considered as being the 
same. No account is here taken of the cost of labor in feeding 
the hogs and the interest on the investment; nor, on the other 
hand, of the value of the manure and the saving in expense 
of marketing the grain. These are estimated to balance each 
other.
The value of a ration which produces a large gain is illus­
trated by the fact that, although lot 1 showed the most profit
12
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the grain fed the hogs, lot 1 yielded 33 cents profit on each bushel 
of corn and barley consumed, while lot 3 utilized nearly 30 per 
cent more home grown grain and yielded a profit of 30 cents on 
each bushel of it. The corn alone fed to lot 2 yielded a profit of 
17 cents per bushel. The last column in the table gives the price 
returned by the hogs for each bushel of grain consumed, and 
shows that all lots returned a satisfactory margin of profit above 
any ordinary prices of grain.
PROFIT FROM DIFFERENT STANDPOINTS
(F irst E xperim ent. Table No. 7)
FEEDS
$0.33 $0.73Lot 1—Com 2, bar!y 1, shorts 1 $3• 15 $1 85 8.50 $15.72 (c)30 2 (b)17.6 .33 .66 
.17 .57 
.30 .70 
.25 .65
Lot 2—Corn.
Lot 3—Corn 9, meat jneal 1.
Lot 4—Corn 9, tankage 1
3.561.44 7.22 
3.211.79 10.31 
3.411.59 8 99
10.40 (c)59.8 
18.45 (c)61.3 
14.29 (c)57.6
(c) corn; (b) barley.
13
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SECOND EXPERIMENT.
PLAN.
Thirty-six pigs, averaging 137 lbs. in weight, were fed in 
four lots of nine each from March 13th to June 21st, 1906, a 
period of one hundred days. They were confined in small dry 
yards the entire time and fed the following rations:
Nutri­
tive
Lot. Feeds Ratio.
1. Corn meal seven parts, meat meal one............................................. 1:4.8
2. Corn meat eight and one-half meat meal one..................................  1:5.2
3. Corn meal ten parts, meat meal one............................................... 1:5.5
4. Corn meal a lo n e . . . . .............................................   1:9.1
THE PIGS.
The pigs included four Berkshire sows that were raised on the 
college farm, and thirty-two other pigs of mixed breeding which 
were purchased in Story County, Iowa, and showed in different 
individuals strong indications of Poland-China, Duroc-Jersey 
and Chester White blood. All the pigs were in rather thin 
condition at the start, and there was a large proportion of sows, 
-twenty-six sows and ten barrows. The division into lots 
was made as evenly as possible with regard to weight, condition, 
form, sex and breeding.
FEEDS.
Only two feeds were used, corn meal ground fairly fine, 
and Armour’s meat meal. The composition of the feeds was 
as follows, analyses being made by Professor Louis G. Michael, 
fetation Chemist:
PERCENTAGE COMPOSITION OF FEEDS.
Nitrogen
Crude Free
Water Ash Protein Fibre Extract Fat
% % % % % %
Corn Meal ................. . 12.45 1.56 9.45 3.38 68.44 4.72
Armour’s Meat Meal. . 10.13 11.54 56.43 6.53 6.75 8.62
FEEDING AND MANAGEMENT.
Feeding was done twice daily, at 5 :00 A. M. and at 5 :00 
P. M. The feed for each lot was weighed and soaked in a tub 
from one feeding time until the next. About six gallons of 
water were used in soaking 35 to 40 lbs. of meal,—just enough 
to make a thick slop. Each lot was fed in a 10 foot V shaped
14
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mtrough and watered in a similar one. For about two weeks pre­
ceding the experiment the pigs were kept in one lot while their 
feed was increased until they were getting all they would eat, 
and they were given all they would clean up throughout the 
experiment.
The four lots of pigs had separate box stalls, each 20x20 feet, 
in a shed, and two yards, each about 40x80 feet. Each lot was 
confined to its stall on alternate days and allowed freedom 
of a yard during the other days, except that when the mud was 
very deep they were all confined to their stalls.
During the last week of May and the first week of June 
some of the pigs were used for classroom judging, but an equal 
number was always taken from each lot so that whatever effect 
this may have had it was the same on all lots. From May 15th 
to June 20th, No. 1 of lot 2 was very lame and his total gain 
during the last forty-two days was only 16 lbs. against an aver-
RATIONS, TOTAL FEED AND GAINS
(Second Experiment. Table No. 1)
FEEDS, PARTS BY 
W EIGHT
Daily ration per 
pig, by periods Aver­
age ra­
tion 
March 
13 to 
June 
31
Totals for 100 days
1 2 3 4
Feed
Con­
sumed
Gain
in
W eight
Mch 
13 to 
Apr. 
11
Apr.
l i t o
May
10
May 
10 to 
J u ’e 
7
June 
7 to 
June 
21
f Corn m eal............... . 7 5.83 7.00 7.00 7.08 6.67 6002.89
Lot 1 i  Meat meal..’............. . 1 .83 1.00 1 .00 1.01 .95 857.36
(T o tal......................... 6 .6 6 8 .00 8 .0 0 8.09 7.62 6860.25 1573
( Corn meal............... . 8.5 6.148.01 7.72 7.43 7.31 6576.06
L ot‘2 •] Meat meal............... . 1 .72 .94 .90 .87 .85 770.19
( Total........................ 6 .8 6 8.95 8.62 8.30 8.16 7346.25 1607
( Corn m eal.......... . .10 6.24 8.15 8.19 8.19 7.61 6853.38
Lot 3 ■< Meat m eal.............. . 1 .62 .81 .82 .82 .76 683.27
( Total........................ 6 .86 8.969.01 9.01 8.37 7536.65 1672
Lot 4—Corn meal aloné.. 5.00 6.617.33 7.56 6:48 5828.00 1047
age gain of 70 lbs. for all the pigs in the lot. It is safe to say, 
therefore, that but for this accident, the total gain, of lot 2 
would have been fully 50 lbs. greater, Only one other circum­
stance occurred to affect the lots differently. On June 20th, No. 
9 of lot 2 had six pigs, and on June 21st, No. 1 of lot 1 had seven 
pigs. That this .did not seriously affect the gains of these sows 
seems probable from the fact that the gains of No. 1 of lot 1 
for the entire one hundred days was exactly the average of her 
lot, while the gain of No. 9 of lot 2 was only 14.6 lbs. lower 
than the average of her lot.
At the beginning of the experiment the pigs were weighed 
separately at 1:00 P. M. on three consecutive days, and the 
average was taken as the correct weight for the middle day. Sin-
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gle weights were taken at 1 :00 P. M. at the end of each of four 
periods, except that, owing to hurried arrangements for shipping 
the last weight, June 21st, was taken at 6:00 A. M. before the 
morning feed, and just before loading into the ear. While it 
was nnpossibie at this time to make, three weights or to weigh 
at the usual time, it seems certain, at least, that the weight June 
21st is no heavier than it would normally have been and that 
the lots were all treated alike.
FEED  CONSUMED.
'V
Table 1 shows that the pigs fed meat meal ate more feed 
than those getting only corn, but the amount of feed eaten was 
greatest m those lots getting the smaller quantities of meat meal 
•At first the pigs m lot 4, getting corn alone, showed less relish 
1 1  th.®ir feed than did the pigs in the other lots, and although 
later they ate their feed with apparent relish, they never would 
eat as much as the others. The largest ration taken by any lot
7VS  n?1 lbs' SB head by lot 3 toward the dose of test, while 7.56 lbs. was the most that the pigs in lot 4 could be induced 
to eat.
W EIGHTS AND GAINS.
Tabie 2 shows the average weights and gains of the pigs in 
the several lots. Altogether the gains were very good and were
AVERAGE W EIGHT AND GAIN OF PIGS, LBS. 
(Second Experiment. Table No. 2)
CO
-4-> U M aM Daily gain per pig by a  c* rC
o $
4-> f a
ja cJ periods fa D M a *a *53. fa
§« 8 s <u to i 2 3 4
-&Ma ai ci G.g
.-hC?CS
« -fa
o-E
bt c
S a  
v  a Wch A pril May J une
Co
1 2
'Cl c <u cb/1-!
n S" 13 to 11 to 10 to 7 to •a o Ü a^  <U April May June June .  4-i> a <vÜ 03 11 10 7 21 < 2 R <Lot 1.......
Lot 2....
Lot 3.....
7. 136.3 1.834 1.697 1.779 1.614 1.748 174.8 311.18.5 140.2 1.769 1.959 1.696 1.643 1.786 178.6 318.810. 137.1 1.693 1.983 1.880 1.900 1.858 185.8'322.9
Lot 4 Corn alone........
General Average
134.9
137.1
.772
1.518'
1.259
1.725
1.239
1.647
1.621
1.692
1.163
1.639
116.3 
163.9'
251 2 
301.0
practically as rapid at the end as at -the start, although they 
were on full feed one hundred days and became very fat. Lot 
61 fd fm g  the smallest amount of meat meal, ate the most feed 
and made the largest gain, 1.858 lbs. per head daily; while lot
1 1 «? ilorn M B  I S  the least feed and made the least gain, 
1.163 lbs. per head daily. The gain of lot 3 was 60 per cent
16
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greater than lot 4, and, taking the average of all the lots getting 
meat meal, the gain was 54 per cent greater than that of lot 4. 
Table 3 is of interest as showing the individual differences
INDIVIDUAL W EIGHTS AND GAINS IN PIGS
(Second Experiment. Table No. 3)
Daily gain in periods
N o.
W eight at 
Beginning 1 2 3 4
Total gain 
100 days Mch
Final
vveight June
March 13
March 
13 to 
Apr 11
Apr 11 
to May 
10
May 10 
to
June 7
J une 7 
to
June
21
13 to June 21 21
Lot 1—Fed corn meal, 7 parts, m eat meal 1.
1 129 1.62 1.86 1.54 2.21 175 304
2 122 1.59 1.34 1.68 1.43 152 274
3 185 1.55 1.90 1.21 1.93 161 346.
4 203 2.52 1.72 1.64 1.14 185 388
. 5 123 2.03 2.10 2.21 1.64 205 328
6 112 1.59 1.28 1.50 1.07 140 252
7 121 2.17 1.07 2.'00 1.79 175 296
8 137 2.03 2.24 1.93 1.93 205 342
9 95 1.41 1.76 2.29 1.36 175 270
Lot 2—Fed corn meal 8.5 parts, m eat meal 1.
1 119 2.10 2.55 0.18 0.79 151 270
2 149 1.07 2.17 2.71 1.07 185 - 334
3 155 2 24 2.10 2.00 2.21 213 368
4 155 1.00 1.52 .86 1.71 121 276
5 139 1.69 .93 1.54 .86 131 270
6 127 1.07 197 1.79- 2.36 171 298
7 156 2.41 2.10 1.71 2.36 212 368
8 125 2.66 2.69 » 2.75 1.93 259 384
9 137 1.69 1.59 1.71 1.50 164 301
Lot 3-—Fed corn meal 10 parts, m eat meal 1.
1 137 1.62 2.17 1.96 2.14 195 332
2 205 1.41 1.59 1.82 1.21 155 360
3 121 1.69 2.10 2.07 1.79 193 314
4 155 1.21 1.62 1.25 1.50 138 293
5 131 1:34 1.79 1.79 1.64 164 295
6 123 2.31 2.14 ■1.68 2.21 207 330
7 93 1.48 1.83 2.07 1.79 179 272
8 150 2.00 2.17 2.04 2.57 214 364
9 119 2 17 ■2.45 2.21 2.21 227 346
Lot 4—Fed corn mèal alone.
1 142 0.90 1.62 1.75 2.14 152 294
2 142 .90 1.21 1.36 1.57 121 263
3 141 1.00 1.17 1.14 1.86 121 262
4 158 .55 1.00 .68 1.29 82 240
5 113 .59 .86 .96 1.00 83 196
6 155 .79 1.83 1.96 2.43 165 820
7 134 •62 1.41 .79 1.64 104 238
8 121 .86 1.10 1.04 1.07 101 222
9 108 .76 1.14 1.46 1.57 118 226
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of the pigs in their response to feed. There was great variation 
in gains, for while each lot getting meat meal had one or 
more pigs that gained less than 150 lbs. in the one hundred days 
and lot 4 on corn alone had two pigs that gained less than 90 
lbs., there were altogether several pigs that made very large 
gains. Of these lot 1 had two, lot 2 had three and lot 3 had 
three pigs that gained over 2 lbs. daily for the one hundred 
fillip best gain made by any pig in the experiments was 
2.59 lbs. daily by No. 8 of lot 2. This was a rather coarse red 
sow, evidently a high grade Duroe-Jersey. She became very 
fat, and from about the first of May appeared to be with pig 
but although she was kept a month after the experiment closed 
she produced no pigs. The extremes of slow and rapid-gaining 
pigs were pretty evenly distributed among the lots, and yet a 
casual study of % the variations among the individual pigs im­
presses one with the thought that it is well in a feeding experi­
ment to have many animals and few conclusions.
FEED  FO R 100 POUNDS GAIN.
The smallest amount of feed per 100 lbs. gain required 
at any time was 362.6 lbs. by lot 1 in the first period, and the 
largest, 645.5 lbs. by lot 4 at the same time. With the three 
lots getting meat meal the feed required for 100 lbs. gain in­
creased, though rather irregularly, from the start until toward 
the close of the tests. Lot 1 took its largest amount of feed per 
100 lbs gain in the fourth period, lot 2 in the third, and lot 3 
m the third, while lot 4 took the most in the first and its least 
in the last period. For the entire one hundred days the total 
teed required per 100 lbs. gain was as follows: Lot 1 4361 
lbs.; lot 2, 457.1 lbs; lot 3, 450.8 lbs.; lot 4, 556.6 lbs Where 
meat meal was fed it required 40.9 to 54.5 lbs. of this feed for 
each 100 lbs. of gain. The twenty-seven pigs getting meat meal 
required 448.1 lbs. feed for 100 lbs. gain, as compared with 
556 6 tor the nine pigs on corn alone. It seems probable that 
it No. 1 of lot 2 had not become lame the feed for 100 lbs, gain 
m lot 2 would have been less than in lot 3, although more than 
m lot 1.
POUNDS OF TOTAL FEED PER 100 LBS. GAIN—BY PERIODS 
(Second Experiment. Table No. 4)
Proportion 
of corn I
to one Mch. 13
Lot
part to
m eat meal Apr. 11
1 7 362.6
2 8.5 387.7
3 10 405.0
4 Corn alone 645.5
2 ,3
Apr. 11 May 10
to to
May 10 June 7
471.3 450.0
457.0 509.0
451.6 480.2
524.0 592.3
100
days
4 feeding
June 7 Mch. 13
to to
June 21 June 21
502.1 ' 436.1
505.4 457.1
475.2 450.8
466.6 556.6
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POUNDS OF EACH CONCENTRATE PER 100 LBS. GAIN 
(Second Experiment. Table No. 5) •
Lot
Proportion of 
corn to 1 
p art meat 
meal . Corn Meal
Feed per 100 lbs. Gain 
Meat Meal Total
1 7 381.6 54.5 436.1
2"" 8.5 409.2 47.9 457.1
3 10 409.9 40.9 450.8
4 Corn alone 556.6 • • • • 556.6
CHARACTER OF FIN ISH .
The photographs taken June 20th indicate very fairly the 
comparison between the lots. The pigs in all lots were uni­
formly very fat, and the difference in gain between the lots 
getting meat meal and the one getting com alone seems to have 
been mostly in growth, although the meat meal pigs showed 
smoother, glossier hair. The best pig in all the lots at this 
time was No. 4 of lot 1. He was remarkably broad of back 
and deep in body, fairly long and, although a trifle coarse in 
bone and hair, was very smooth in skin and flesh. The buyer 
considered all lots of equal value and paid for them $6.15 net on 
home weights, June 21st.
Lot 1—Ration: corn 7, meat meal 1. Average weight. June 21, 311.2 lbs. Average 
daily gain, one hundred days, 1.748.
(No. 4 in left foreground, the best butcher’s hog in all the lots at the close of th 
experiment.)
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Lot 2—Ration: corn 8.5, meat meal 1. Average 
daily pain, one hundred days, 1.786. (No. 8 at left of 
pig in the experiment—259 ILs. in one hundred days.)
weight June 21, 818.8. Average 
group, made heaviest gain of any
daily gain! o r m h u n k r e T d a J s ^ l^ f b s ! Av6rage Weight Jtlne 21’ 322‘9 lbs- Avera&
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Lot 4— Ration : corn alone, 
gain one hundred days, 1.163 II s.
Average weight June 21, 2-">1.2 lbs. Average daily
FINANCIAL STATEMENT.
Farm values at the time of the experiment were as follows:
E ar corn 37 cents per bushel. Price , per Cwt.
Corn meal 40 cents per 56 lb s ..................................................................... 714
A rm our’s m eat meal $35.50 plus $1.50 freight, $37.00 per to n ............. 1.850
COST OF GAINS.
(Second Experiment. Table No. 6)
Cost
Cost of feed for one hundred days Total of too
Meat gain lbs.
Lot Feeds Corn Meal Total Tbs. gain
1. Corn 7 , m eat meal 1. .$42.86 $15.86 $58.72 1,573 $3.73
2. Corn 8.5, m eat meal 1 .. 46.95 14.25 61.20 1,607 3.81
3. Corn 10 , m eat meal 1. . 48.93 12.64 61.57 1,672 3.68
4. Ccrn ................................. 41.61 41.61 1,047 3.97
As has been noted before, lot 2 had one pig, No. 1, which
was hurt and cut the gain for the lot down fully 50 lbs. : other-
wise the cost of 100 lbs. gain for lots 1, 2 and 3 would have
been very nearly the same. Nevertheless it appears that, with 
prevailing prices, the smallest amount of meat meal used, as 
in the case of lot 3, was the most satisfactory in every way, 
giving the greatest gain at the least cost and with the least 
cash outlay for purchased supplementary feed. The use of 
meat meal resulted in a substantial profit over feeding corn alone
21
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and likewise made over 50 per cent more rapid gains.
PRO FIT.
It is interesting to note the profit from different stand­
points as outlined in table 7 for the prices prevailing at the 
time of this experiment. Hogs were very high in price so the 
profits were very large. Owing to its high cost per 100 lbs. gain 
and its small total gain, lot 4, fed com alone, yielded decidedly 
the least total profit and returned from 10 to 14 cents per 
bushel of com less than the lots fed corn and meat meal. Lot 1 
yielded slightly the most profit per bushel of com, but lot 3 
utilized considerably more corn at nearly the same profit per 
bushel. So here again lot 3 showed the most satisfactory re­
sults from the standpoint of the man who is raising hogs as a 
means of marketing his corn crop.
PROFITS FROM DIFFERENT STANDPOINTS 
(Second Experiment. Table No. 7)
Lot Feed C
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1 Corn 7 meat
meal 1........... $ 3.73 $ 2.42 1573 $38.07 107.2 $ 0.36 $ 0.732 Corn 8.5 meat
meal 1............ 3.81 2.34 16.07 37.60 117.4 .32 .693 Corn 10 meat
meal 1............ 3.68 2.47 16.72 41.30 122.4 .34 .71
4 Corn alone......... 3.97 2.18 10.47 22.82 104.1 .22 .59
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THIRD EXPERIMENT.
PLAN.
One hundred pigs, averaging 60 lbs. in weight, were fed 
in ten lots of ten pigs each from July 24th to November 13th, 
1906, a total of one hundred and twelve days. Five lots were 
fed on timothy pasture, one lot on clover pasture and four lots 
in dry yards. These latter were fed the same feeds m the same 
proportions as four of the lots on timothy pasture, while the 
clover lot and one timothy lot were fed com alone. Com was 
not used as the sole feed for any pigs in a dry yard because it 
is a well recognized fact that very young pigs so fed suffer m 
health and thrift to such an extent that the policy is unsafe as 
well as unprofitable. Table 1 shows the arrangement of lots 
and feeds.
LOTS AND FEEDS.
(Third Experiment. Table No. 1)
Lot
1.
2.
3.
4.
5.
6 .
7 .
8 .
9.
10.
(S ix  lots, fed on pasture.)
No. Kind
of of Concentrates, parts by weight.
Pigs. Pasture. Corn Supplements.
10
10
10
10
10
10
10
10
10
10
Timothy
Timothy
Timothy
Timothy
Timothy
Clover
Corn meal 
Corn meal 2 
Corn meal 1 
Corn meal 5 
Corn meal 5 
Corn meal 
(Four lots, fed 
Corn meal 2 
Corn meal 1 
Corn meal 5 
Corn meal 5
Shorts 1 
Shorts 1 
Meat meal 1 
Tankage 1
in  dry yards.) 
Shorts 1 
Shorts 1 
Meat meal 1 
Tankage 1
Nutritive Ratios 
Concen-
trates. Pasture
1:8.4 1:5.7
1:6.8 1:5.7
1:6.2 1:5.7
1:3.8 1:5.7
1:3.9 1:5.7
1:8.4 1:4.2
1:6.8
1:6.2
1:3.8
1:3.9
TH E PIGS.
The pigs were selected from a bunch of one hundred and 
fifteen head which included a few March pigs, but the greater 
portion were of April farrow. The pigs used in the experiment
included:
31 Yorkshire-Duroc-Jerseys, average w e ig h t..................................... 51.5 lbs.
23 Poland-China grades, average w e ig h t.. . ................................ 73.1 lbs.
33 Berkshire grades average w e ig h t . . . . .............................. 51.8 lbs.
10 Yorkshires, average w eigh t...................................69 .7  lbs.
3 Tamworths, average w eigh t..............  83.4 lbs.
The Yorkshires and Tamworths were raised on the college 
farm and were of average excellence; the other three lots were 
purchased of farmers in the vicinity of the Experiment Station. 
The accompanying photographs, taken a month before the ex­
periment was begun, indicate very fairly the type and character
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of the pigs. The Yorkshire-Duroc-Jerseys were very uniform, 
all white like their sire except for an occasional sandy tinge 
to the hair just back of the ears, and were of very good quality 
and a type intermediate between the breeds. The Poland- 
China grades were of very uniform blocky Poland-China type 
and were in rather higher condition than any of the other pigs. 
The Berkshire grades were from grade Duroc-Jersey sows by 
a Berkshire boar, and were quite uneven in size, form and 
condition. Two were black, and the rest red or red and black.
From the time when the pigs were purchased until July 13th 
they were assorted as to size into three lots and kept in dry 
yards,, without grass, and given water and soaked meal in 
troughs. The feed for all the pigs was the same until July 22nd, 
consisting principally of corn and shorts with s.ome ground 
oats and a little meat meal and oil meal. July 13th they were 
all turned together so as to become accustomed to each other; 
July 16th they were dipped, although none of them appeared 
lousy, and July 17th they were divided into lots and put in 
the quarters they were to occupy during the experiment. Two 
days before the experiment was begun each lot was put upon the 
ration it was to have later.
Yorkshire-Duroc-Jersey cross-bred pigs. Average weight June 20, 81.8 lbs.
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--------- ;
Grade Berkshire Pigs. Average weight June 20. 32.25 lbs.
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DIVISION INTO LOTS.
The assortment of the pigs was a very difficult proposition, 
but the lots were made up as even as possible with regard to 
breed, weight, form, condition, thrift and sex. The Berkshire 
grades were hardest to deal with and some of them, though 
appearing thrifty at first, failed to make good gains. This was 
especially true in lots 4 and 10. Each lot contained ten pigs, 
divided among the breeds as follows:
3 Yorkshire-Duroc-Jerseys.
2 Poland-China grades.
3 Berkshire grades.
1 Yorkshire.
One other pig, selected from the ten remaining ones, which, 
while of different breeds, were very uniform in form, quality 
and apparent thrift.
FEEDS.
The corn meal was ground fairly fine in the Experiment 
Station feed mill; the wheat shorts were purchased on the local 
market; the meat meal was furnished by Armour & Company, 
and the tankage was purchased of Swift & Company.
♦ p e r c e n t a g e  c o m p o s i t i o n  o f  f e e d s .
Nitrogen 
Crude Free
.beeds W ater Ash Protein Fibre Extract Fat
Corn Meal .................. 11.52 2.29 10.13 3.11 68.39 4 56
W heat S h o r t s ............ 11.25 4.25 16.27 11.06 54.10 3 07
A rm our’s Meat Meal. 4.93 9.26 64.40 4.04 1 70 15*67
Sw ift’s Tankage (1 ) . 4.66 21.79 55.52 3.56 6 42 8 05
Sw ift’s  Tankage (2) . 5.88 11.29 62.94 5.46 4.24 10.25
The first lot of tankage was fed from July 24th to October 
1st, and the second lot was used during the remainder of the 
experiment.
The grass of lots 1 to 5 was timothy sod with a very few 
scattering plants of clover, and had been sown with rye, which 
was harvested the preceding summer. June 28th, about a 
month before the experiment began, the grass was cut for hay, 
yielding 1.85 tons per acre. Plentiful rains followed and the 
grass made a good growth so thaf it was in good pasture con­
dition on July 24th.
The clover of lot 6 was very thin on the north half of the 
yard, and about half a stand on the other, but timothy was 
growing thickly where the clover was missing. The clover
had made a vigorous second growth by July 24th and three 
♦Analyses by Louis G. Michael, Station Chemist.
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weeks later it was in full bloom. It continued to furnish an 
abundance of feed until the first of October, when it began to 
dwindle away, and by the last of the month the yard was as 
bare of clover as any of the others.
The grass and clover were not analyzed, but their nutritive 
ratios estimated from other analyses of grass and clover at a 
similar stage of growth.
It will be noticed that for those rations containing meat 
meal and tankage the nutritive ratio of concentrates, as given 
in table 1, is very narrow. This is due in part to the fact that 
the com was a little low in nitrogen free extract. Still, it would 
seem that more satisfactory results might generally attend the 
feeding of meat meal and tankage in smaller proportions, but 
makers of these feeds recommend feeding them to young pigs 
in the proportion of five parts corn to one of supplement.
YARDS AND SHELTER.
The yards in which the six pasture fed lots were confined 
were 7.4x20 rods, each containing nine-tenths of an acre. They 
were fenced with 25 inch hog fence, with the lower horizontal 
wires three inches and the stay wires six inches apart. Below 
this, at the ground, was a barb wire. The yards were laid off
View of pig house, showing arrangement for summer
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in a row on level creek bottom land, with no natural shade. 
A movable hog house was put in each lot for shade and shelter.
The houses were 6x8 feet at the floor, with 2% foot posts 
and a double slope roof of one-third pitch. Sides and roof 
were of shiplap and the floor of two inch stuff. Two 2x4x8’s, 
with the ends beveled,, were spiked flat on the under side of the 
sill, one at each side of the house, to serve as runners. A door­
way 2x2% feet was cut in the south end, and also one I%x2 
feet, provided with a door, in the top of the north end. It 
was found that this did not allow enough circulation of air to 
keep the pigs comfortable during hot, sultry days, so the lower 
two feet of the east side of each house was swung up on hinges 
during the summer, making practically a shed open on one side. 
The accompanying photograph shows the appearance of the 
yards and houses soon after the experiment began.
The four lots put in dry yards were housed in one long 
shed. Each lot had the freedom of a stall 20x20 feet in the 
shed and on alternate days the run of a 40x80 foot yard on the 
south. At all times the shed was well ventilated.
FEED IN G  AND MANAGEMENT.
Each of the four feed mixtures was weighed and thor­
oughly mixed from time to time in quantities of several hun­
dred pounds. The pigs were fed twice daily,—at 6:30 A. M. 
and at 4:30 P. M., all they would eat up clean. The feed for 
each lot was weighed dry, then soaked in a tub from one feeding 
time till the next, just enough water being used so that the meal 
would soak it up. Each lot was fed in a ten foot V shaped 
trough. After the feed was eaten, they were watered in the 
same trough, until August 23rd, when separate water troughs 
were provided. They were constantly supplied with salt and 
slacked coal and during ;the hottest weather the lots on pasture 
had puddles to wallow in.
The amount of feed was always regulated by the appetites 
ot the pigs, and special attention was given to the lots taking 
the smaller amounts so as to be sure they were getting all thev 
would eat. ° & j
The pigs were weighed separately at intervals of four weeks 
and at the start and close of the experiment they were weighed 
on three consecutive days, the average being taken as the cor­
rect weight for the middle day. The pigs on grass were 
weighed m a crate on a portable platform scale at their yards- 
ttiose in the dry yards were weighed on the stock scales in the 
Experiment Station barn. The weighing was done between
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POUNDS OF EACH FEED CONSUMED PER LOT 
(Third Experiment. Table No. 2)
Feeds Consumed Daily Per Pig.
Lots Feeds, parts
Four Periods of 28 Days Each.
Total pet" 
lot in 112 
days Julyby weight 1 2 3 4 112 Days 24 to Nov. 13
J ul. 2 i  to 
Aug 21
Aug 21 to 
Sept 18
S e p .18 to 
Oct. 16
Oct. 16 to 
Nov. 13
Jul 24 to 
Nov. 13
Lots 1 to 5 fed on tim othy pasture, lot 6 fed on clover pasture
1 Corn meal 3.22 3.84 4.62 4.99 4.17 4669
2 Corn meal 2 2*27 2.84 3-22 3.92 3.06 3429
Shorts 1 1.14 1.42 1.61 1.96 1.53 1714
3 Corn meal 1 1.75 2.21 2.34 3.17 2.'37 2652
Shorts 1 1.75 2.22 2.33 3.17 2.37 2652
4 Corn meal 5 3.04 4.02 4.49 5.50 4.23 4383.8
Meat meal 1 .58 .80 .90 1.10 .84 868.4
5 Corn meal 5 3.14 4.28 4.99 5.86 4.57 5115.8
Tankage 1 .60 .86 1.00 1.17 .91 1014.8
6 Corn meal 3.38 4.40 5.61 6.48 4.97 5562.
Lots 7 to 10 fed in dry yards
7 Corn meal 2 2.14 2.45 2.76 3.73 2.77 3103.
Shorts 1 1.07 1.22 1.38 1.87 1.38 1551.5
8 Corn meal 1 1.64 1.86 2.15 2.90 2.14 2392.5
Shorts 1 1.64 1.86. 2.15 2.90 • 2.14 2392.5
9 Corn meal 5 2.82 3.22 3,92 4.92 3.72 4167.6
Meat meal 1 .53 .64 .78 .98 .73 825.1
10 Corn meal 5 2.78 3.03 3.75 4.51 3.52 3939.8
Tankage 1 .52 .61 .75 .90 .70 779.6
nine and two o’clock, taking the lots in the same order each 
time.
Aside from the individual differences in the pigs, nothing 
occurred to affect the lots unevenly. There was only one acci­
dent. August 20th No. 109, a Tamworth barrow in lot 4, died, 
apparently of thumps.
FEED  CONSUMED.
For convenience in studying the data, the experiment is 
divided into four periods of equal length. The average amount 
of each concentrate eaten by each pig daily and the total amount 
eaten by each lot during the entire one hundred aii'd twelve 
days is given in table 2, while table 3 gives the total amount 
of concentrates. These tables are of interest chiefly in showing 
the rate of increase in food requirements of the pigs. Very
29
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TOTAL CONCENTRATES CONSUMED PER LOT 
(Third E xperim ent. Table No. 3)
T otal Concentrates Consum ed D aily  by P ig <N o 
¿ Z
F our Periods of 28 Days Each
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1 2 3 4
112 
Days 
Ju ly  24 
to Nov. 
13
LO TS. FEE D S, P A R T S  BY 
W E IG H T S
Ju ly  24 
to
A ug. 21
Aug. 21 
to
Sept. 18
Sept. 18 
to
Oct. 16
Oct. 16 
to
Nov. 13
Lots 1 to 6 fed on pasture.
1—Corn............................. 3.22 3.84 4.62 4.99 4.17 4669.
2—Corn 2, shorts 1....... 3.41 4.26 4.83 5.88 4.59 5143.
3—Corn 1, shorts 1....... 3.50 4.43 4.67 6.34 4.74 5304.
4—Corn 5, meat meal 1 3.62 4.82 5.39 6.60 5.07 5252.2
5—Corn 5, tankage 1.... 3.74 5.14 5.99 7.03 5.48 6130.6
6—Corn............................. 3.38 4.40 5.61 6.48 4.97 5562.
Lots 7 to 10, fed in dry yards.
7—Corn 2, shorts 1....... 3.21 3.67 4.14 5.60 4.15 4654.5
8—Corn 1, shorts 1....... 3.28 3.72 4.30 5.80 4.28 4785.
9—Corn 5, meat meal 1 3.35 3.86 4.70 5.90 4.45 4992.7
10—Corn 5, tankage 1..... 3.30 3.64 4.50 5.41 4.22 4719.4
A l l  lots................................. 3.40 4.17 4.87 6.00 4.61 51212.4
quickly the pigs getting the most protein in their ration de­
manded larger quantities of feed than those getting less protein, 
and those on • pasture took more feed than the others. This 
difference they maintained . throughout the experiment, al­
though advantage was taken of every opportunity to increase 
the feed of those lots taking smaller rations. During the last 
three weeks of the experiment all the pigs took a rapid increase 
in feed, due perhaps in part to the cooler weather and in part, 
doubtless, to the fact that the Experiment Station motor broke 
so that we could not grind corn, and had to buy meal that was 
only coarsely ground. In this meal some of the kernels were 
barely cracked and much of it seemed to pass through the pigs 
undigested. As indicating the amount of feed consumed by 
pigs for a considerable period of feeding, it is of interest to 
note that these ope hundred pigs,1 weighing 60 lbs. at the start, 
ate in one hundred and twelve days 51,212.4 lbs. of feed, or 
an average of 4.6 lbs. per head daily.
WEIGHTS AND GAINS:
The average weights and gains of the pigs by lots is given 
in table 4. In general the gains were greatest with rations con­
taining meat meal or tankage, a little less with corn and shorts 
in equal parts, still less with corn two parts to shorts one part, 
and least with corn alone; this, of course, with the distinction
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W EIGHTS AND GAINS OF PIGS IN POUNDS PE E  LOT 
(Third Experiment. Table No. 4)
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.Lots l 'to  6 fed on pasture. 1 2 3 4
Daily
gain
per
pig
Total
gain
per
pig
LOT FEEDS
July 24 
to
Aug 21
Aug 21 
to
Sept 18
Sept 18 
to
Oct 16
Oct 16 
to
Nov 13
1 Corn ......... ..........................(timothy pasture) 59.9 0.743 0.954 1.120 0.878 0.923 103.4 163.3 1034.2
2 Corn 2, Shorts 1.............................  “  .......... 59.8 .881 1.121 1.168 1.311 1.120 125.5 185.3 1254.7
3 Corn 1, Shorts 1.............................. “  .......... 59.8 .986 1.134 1.177 1.462 1.180 133.2 193. 1332.5
*4 Corn 5, Meat Meal 1...................... “  .......... 60.1 .967 1.216 1.357 1.440 1.237 138.5 198.6 1282.2
5 Corn 5, Tankage 1........ ................. “  .......... 60.1 1.082 1.338 1.621 1.455 1.374 153.9 214. 1539.0
6 C o rn ............................. ..........(clover pasture) 59.9 .929 1.189 1.443 1.212 1.193 133.7 193.6 1336.6
Lots 7 to 10 in dry yards.
Corn 2, Shorts 1................................................. 59.3
59.1
58.9
58.8
.605
.610
.810
.721
.650
.757
.957
.755
.864
.893
1.271
1.050
1.129
1.318
1.311
1.132
.812
.894
1.087
.915
90.9
100.2
121.8
102.5
150.2
159.3 
180.7
161.3
909.4
1001.8
1217.9
1025.0
Corn R  Shorts 1........... ..................... ..............
Corn 5, Meat Meal 1 ......... ...............................
Corn 5, Tankage 1................................ ..........
All lots................................................................. 59.6 .833 1.005 1.195 1.263 1.074 120.1 179.7 11933.3
*Lot 4 had ten pigs for the first period, afterwards only*9.
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that the gains of all lots getting grass were greater than those 
on the same grain ration in dry lots. Corn and clover gave 
better gains than any dry lot ration, and better than anything 
in the experiment except com with tankage and meat meal on 
grass.
With all the lots fed in dry yards and with three of the 
lots on grass the rate of gain increased constantly throughout 
the experiment, while with the other three lots on pasture the 
rate increased through the first three periods and decreased in 
the last period. The final failure of the pastures to furnish 
tender, succulent grass may have been partly responsible for 
th is; at least, lots 1 and 6, which depended entirely upon pas­
ture for variety and balance in their rations, showed the most 
decrease in gain the last period. Lot 6 had almost no clover 
during the last four weeks, but, like all the pasture lots, had 
timothy that was hardened considerably by the approach of 
cold weather.
Altogether the fifty-nine pigs on pasture gained an average 
of over 131 lbs. each in one hundred and twelve days, and for 
the entire ninety-nine pigs the average was a little over 120 
lbs., or 1.074 lbs. each per day.
INDIVIDUALITY OF TH E PIGS.
liable 5 is of value mainly in indicating the differences in 
the individual pigs, and in assisting one to decide how much 
the results of the experiment was modified by them. The photo­
graphs of the pigs, taken November 17th just after the experi­
ment closed, also show to some extent, the differences, both those 
that were due to the individuality and those that were due to the 
effects of the feed. Lot 2 was uniformly thrifty except that Nos. 
61 and 91, both grade Berkshires, fell far below the average of 
the lot in gains, although at all times they were vigorous and at 
the close of the experiment appeared thrifty but rather thin. 
Lot 6, whose performance is naturally compared most particu­
larly with lot 1, made more uniform, gains, yet there was nothing 
in the appearance of the pigs to indicate that they were any more 
thrifty. As compared with lot 1, lot 2 also made more uniform 
gains, but whatever difference in individuality there may have ? 
been in favor of one lot or the other it was evident in the appear­
ance of the pigs.
Lots 2, 3, 7 and 8, fed on corn and shorts, seemed to be 
very evenly balanced as to thrift, as evidenced by appearance 
and gains throughout the test. Lot 3 was stronger in its Poland- 
China grades but weaker in its Berkshire grades than lot 2. Lot 
8 was strong and lot 7 weak in gains of the Yorkshire-Durocs, 
but there was nothing in the appearance of the pigs to lead one 
to expect such a difference. On the other hand, in grade Berk-
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INDIVIDUAL WEIGHTS AND GAINS IN POUNDS 
(Third Experiment. Table No. 5)
BREED
x
V  J )
Gain during periods of 28 days.
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Lot 1—Fed corn mesa! on timothy pasture.
G
’ce & 
b l"3
as
O
1 York-Duroc .... b 55.5 21.5 22. 35. 26. 104.5 160:
10 York-Duroc .... s 54.3 21.7 29. 33. 33. 116.7 171.
34 York-Duroc .... s 33.2 19.3 25.5 35.5 _27.5 107.8 141.
50 Poland China.. b 70.5 26.5 36. 33.5 \ 24.5 120.5 191.
52 Poland China.. b 77. 25.5 30. 30.5 15. 101. 178.
61 Berkshire 4..... s 53.5 10.7 20. 24. 26. 80.7 134.
73 Berkshire ....... s 81.7 27.3 30. 35. 30. \ 122.3 204.
74 Berkshire ....... b 57.3 22.7 28.5 36.5 26. 113.7 171.
91 B erk sh ire ....... b 49.3 15.2 19. 16.5 5. 55.7 105.
102 Y orksh ire .....1 s 66.7 17.3 27. 33, 34. 111.3 178.
* s—sow; b —barrow.
Lot 2—Fed corn meal 2 parts, shorts 1, on tim othy pasture.
11 York-Duroc .... b 50.5 21.5 28. 34. 34. 117.5 168.
15 York-Duroc .... b 42.3 25.7 34. 34. 39. 132.7 175.
23 York-Duroc .... b 56. 26. ' 38. 36. 40. 140. 196.
39 Poland China.. s 62.8 14.7 22.5 18.5 22.5 78« 141.
49 Poland China.. b 73.2 31.8 32.5 33.5 37. 134.8 208.
113 Poland China.. s 65.7 22.8 26.5 25. 28. 102.3 168.
63 Berkshire____ s 39.5 19. 30. 34.5 35. 118.5 158.
75 Berkshire____ s 42.7 20.3 33. 40. 38. 131.3 174.
90 Berkshire..... b 82.3 29.2 36.5 37.5 50.5 153.7 236.
105 Y orksh ire.... . s 83.3 35.7 33. 34. 43. 145.7 229.
Lot 3—Fed corn meal 1, shorts 1, on tim othy pasture.
2 York Duroc .... s 50 30. 35. 36. 44. 145. 195.
27 York Duroc .... b 52.8 25.7 27.5 30. 36. 119.2 172.
30 York Duroc .... b 47.5 28.5 28.5 33. 33 5 123.5 171.
38 Poland China.. b 76.7 29.3 40. 39. 47. 155.3 232.
40 Poland China.. b 86.3 34.2 32. 32.5 49. 147.7 234.
51 Poland China.. b 71.2 25.3 39.5 38. 41. 143.8 215.
77 Berkshire......... s 48.8 23.7 29.5 30.5 24.5 108.2 157.
87 Berkshire........ s 54.7 24.8 30. 32.5 46. 133.3 188.
93 Berkshire......... s 34.3 16.7 23. 28.5 Î 35.5 103.7 138.
104 Yorkshire ...... s 75.2 37.8 32.5 29.5 53. 152.8 .228.
Lot 4—Fed corn meal 5, m eat meal 1, on timothy pasture.
3„York-Duroc .... b 56.3 37.7 46. 49. 45. 177.7 234.
18-York-Duroc .... b 60. 33. 36.5 38.5 36. 144. 204.
31|York-Duroc .... b 53.3 40.7 41. 48. 48. 177.7 231.
48;Poland China;. s 66.2 25.3 36. 46.5 43. 150.8 217.
58^Poland China.. s 57. 29. 33. 37. 55. 154. 211.
65|Berkshire........ s 47.8 16.2 17.5 14.5 16. 64.2 112.
802Berkshire......... s 40.7 15.3 24. 26. 28. 93.3 134.
84j,Berkshire......... b . .. 20.2 29. 35. 37. 121.2 178.
106 Yorkshire ...... s'" 81. • 43.5 ,47.5 55. 185. 266.
109lTam w orth ...... m x . r  if m Died Aug. 20th.
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INDIVIDUAL W EIGHTS AND GAINS IN POUNDS 
(Third Experiment, Table No, 5)
(Continued)
Gain during periods of 28 days
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Lot 5—Fed corn meal 5, tankage 1, on tim othy pasture.
12 York-Duroc .... b 51.3 29.2 33.5 37. 35. 134.7 186.
28 York-Duroc .... b 54.7 28.3 45.5 52. 41.5 167.3 222.
29 York-Duroc .... s 39.8 26.2 35. 49.5 50.5 161.2 201.
41 Poland China.. s 74.3 24.7 33.5 37.5 45. 140.7 215.
42 Poland China.. b 88.7 39.8 44. 59.5 49. 192.3 281.
55 Poland China.. b 81.2 39.8 44. 51. 39. 173.8 255.
69 Berkskire.... . s 48. 23. 30. 40. 36. 129. 177.
89 Berkskire......... b 52. 30.5 35. . 42. 32.5 140. 192.
92 Berkshire......... s 56.7 26.3 31. 34. 38. 129.3 186.
101 Y orksh ire___ s 54.3^, 35.2 • 43. 51.5 41. 170.7 225.
Lot 6—Fed corn meal on clover pasture.
5 York-Duroc .... b 71.3 27.2 33.5 46. 32. 138.7 210.
14 York-Duroc .... b 38. 20. 24. 37. 31. 112. 150.
26 York-Duroc .... s 56.5 28. 32.5 39. 38. 137.5 194.
32 York-Duroc .... s 50.3 25.7 33. 38. 38. 134.7 185.
37 Poland China.. b 80.7 21.3 38.5 38.5 36. 134.3 215.
57 Poland China.. s 65.8 28.2 36.5 33.5 29. 127.2 193.
67 Berkshire......... b 51.8 24.7 34.5 45. 29. 133.2 185.
76 Berkshire......... b 64.5 29.5 39.5 44. 32.5 145.5 210.
97 Berkshire......... s 51.8 27.2 28. 39.5 40.5 135.2 187.
107 Y o rksh ire ....... b 68.7 28.3 33. 43.5 33.5 138.3 207.
Lot 7—Fed corn meal 2 parts, shorts 1, in dry yard.
7 York-Duroc .... s 54. 18. 16. 26. 33. 93. 147.
9 York-Duroc .... b 31.3 16.7 12. 24. 31. 83.7 115.
25 York Duroc .... s 58. 14. 16. 20. 33. 83. 141.
45 Poland China.. 8 56.7 13.3 8. ' 14. 18. 53.3 110.
53 Poland China.. b 87.3 32.7 38. 46. 57. 173.7 261.
71 Berkshire......... s 47.3 10.7 16. 18. 17. 61.7 109.
78 Berkshire......... b 78.7 23.3 22. 30. 42. 117.3 196.
86 Berkshire......... b 55.3 14.7 22. 26. 31. 93.7 149.
96 Berkshire____ b 53.3 16.7. 18. 20. 29. 83.7 137.
103 Yorkshire......... s 70.7 9.3 14. 18. 25. 66.S 137.
Lot 8—Fed corn meal 1 part, shorts 1, in dry yard.-
4 York-Duroc .... b 63.8 20.2 30. 38. 46. 134.2 198.
13 York-Duroc .... b 60. 20. 28. 34. 47. 129«. 189.
22 York-Duroc .... s 62.7 19.3 30. 38. 55. 142.3 205.
36 Poland China. s 62.7 19.3 ' 24. 24. 37. 104.3 167.
46 Poland China.. b 68.7 21.3 20. 20. 28. 89.3 158.
70 Berkshire......... s 40. 0. 10. 14. 23. 47. 87.
72 Berkshire......... s 74. 20. 22. 28. 43. 113. 187.
83 Berkshire......... b 46.7 13.3 20 1 35. 84.3 131.
94 Berkshire......... s 43.3 12.7 »se* H *  '• 31. 81*. 7 125.
100 Yorkshire......... b 69.3 24.7 24. 76.7 146.
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INDIVIDUAL W EIGHTS AND GAINS IN POUNDS 
(Third Experiment—Table No. 5)
(Continued)
Gain during periods of 28 days
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Lot 9—Fed corn meal 5 parts, meat meal 1, in dry lot.
6 York-Duroc .... s 57.3 22.7 28. 36. 30. 116.7 174.
17 York-Duroc .... b 42. 20. 28. 38. 36. 122. 164.
24 York-Duroc .... b 54. 28. 36. 42. 49. 155. 209.
44 Poland China.. b 79.3 30.7 36. 46. 40. 152.7 232.
56 Poland China.. b 77.3 26.7 28. 34. 37. 125^ 203.
62 Berkshire........ s 51.3 16.7 24. 34. 39. 113.7 165.
82 Berkshire...... . s 47.3 14.7 20. 30. 37. 101.7 149-
95 Berkshire......... s 50. 20. 18. 28'. 35. 1QL 151.
99 Yorkshire......... s 61.3 18.7 22. 32. 35. 107.7 169.
I l l  T am w orth___ b 69.3 28.7 28. 36. 29. 121.7 191.
Lot 10—Fed corn meal 5 parts, tankage 1, in dry lot.
8 York-Duroc .... s 48.7 19.3 24. 38. 48. 129.3 178.
20 York-Duroc .... s 42.7' 17.3 20. 36. 35. 108.3 151.
21 York-Duroc .... b 50. 26. 20. 32. 45. 123. 173.
43 Poland China.. b 82. 36. 38. 48. 43. 165. 247.
54 Poland China.. s 76. 26. 32. 44. 38.y 140. 216.
59 Berkshire......... b 34. 0. 6. 10. 19. 357 69.
81 Berkshire......... s 45.3 8.7 2. 8. 8. 26.7 72.
88 Berkshire......... b 43.3 14.7 16. 10. 21. .61.7 105.
108 Yorkshire........ b 66.7 13.3 14. 22. 15. 64.3 131.
110 Tamworth....... b 99.3 40.7 40. 46. 45. 171.7 271.
Lot 1—Ten pigs. Ration: corn meal, timothy pasture. Average weight. Nov. 13, 
163.3 lbs. Average daily gain, one hundred and twelve days, 0.9?3.
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i\Trw' k 0t,!rT ? £ cpH P‘ Rati0, " corn. meal 2- shorts 1, timothy pasture. Average weight JNov. 13, 185.3 lbs. Average daily gain, one hundred and twelve days, 1.131bs.
I.ot 3—Eight. (T wo show pigs were taken out. 
timothy pasture. Average weight Nov. 13, 193 lbs. 
and twelve days, 1.18 ibs.
) Ration: corn meal 1, shorts 1, 
Average daily gain, one hundred
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Lot 4 —Eight Digs. (1 died, 1 show pig taken from this lot.} Ration: corn meal 5 
meat meal 1, timothy pasture. Average weight Nov. 13, 198.6 lbs Average daily gain 
one hundred and twelve days, 1 287 lbs.
Lot 5—Nine pigs, 'f t show pig ta’ en out.} * Ration-: corn meal ."¡.tankage 1,timothy 
pasture. Average weight Nov. 13, 214 lbs. Average daily gain, one hundred and twelve 
days, 1.374 lbs.
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Lot 7—Ten pigs. Ration: corn meal 2, shorts 1. Average weight Nov 
Average daily gain, one hundred and twelve days, 0.812 lbs.lbs.
Lot 6—'Ten pigs. Ration : com meal, clover pasture. Average weight Nov. 13 193.6 
lbs. Average daily gain, one hundred and twelve days, 1.193 lbs.
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Lot 8—Ten pigs. R aton: corn meal 1, shorts 1. Average weight Nov. 13, 159.3 
lbs. Average daily gain, one hun iredan 1 twelve days, 0.89 1 lbs.
Lot' 9, eight 'pigs. (2 show pigs taken out.) Ration: corn meal 5, meat meal 1. 
Average weight Nov. 13, 180.7 lbs. Average daily gain, one hundred and twelve 
days, 1.087 lbs.
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4 °
lbs. Lot 10—Ten piire. Ration : corn meal H tankage 1. Average weight N ov.13 16 1  { Average daily gain, one hundred and twelve days, 0.915 lbs.
Yorkshire-Duroc Jersey cross bred show pigs. Winnings: Third' prize,single barrow 
third prize, pen of three barr >ws, International, 1906.
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shires lot 7 had the advantage in gains, and also, while one of 
its Poland-Chinas was unthrifty, the other, No. 53, was an 
exceptionally strong pig, making the greatest gain of any of the 
forty pigs fed in dry yards. It seems from the compara­
tively uniform gains made by the pigs of lot 7 that the poor 
showing made by the lot is entirely due to the character of the 
ration.
Lots 4, 5, 9 and 10, fed corn and packing house by-products, 
present a difficult problem. Lots 5 and 9 had the advantage of 
lots 4 and 10 respectively in point of uniformity, both of gains 
and appearance. Although these lots seemed very equal at the 
start, Nos. 65 and 80, grade Berkshires of lot 4, were manifestly 
poor gainers and 65 developed an unthrifty appearance about 
a month after the feeding was begun. Later No. 80 also appeared 
to lack thrift. In lot 10 all the Berkshire grades lacked thrift 
and gained very poorly. In other lots, smaller and less thrifty 
pigs at the start made better gains. For example, No. 9, a 
Yorkshire-Duroc of lot 8, was the runt of the entire one hundred 
pigs at the start, yet he made gains well up toward the aver­
age of his lot.
There is no doubt that 'in assigning values to the results of 
this work, allowance must be made for the inequalities within 
lots 4 and 10. How much allowance it is impossible to say, but 
as indicating roughly the relative efficiency of meat meal and 
tankage in producing gains, it is interesting to note that if all 
the Berkshire grades be eliminated from consideration, the aver­
age gains per pig for the one hundred and twelve days stand as
follows:
Lot
4. Corn and m eat meal, on g ra ss ..................   ....1 6 4 .9  lbs.
5. Corn and tankage,, on g ra ss ........................................................ 162.9 lbs.
9. Corn and m eat meal, in  dry y a rd .................   128.8 lbs.
10. Corn and tankage, in  dry y a rd ................................................128.8 lbs.
This shows at least that meat meal and tankage are very 
nearly on a par in feeding value.
All things considered, lots 4 and 10 are the only lots which 
can definitely be said to unfairly represent the effects of their 
feeds as shown by the original data. Although it is possible, too, 
that lot 6 may have been a trifle above the average and that 
lot 1 is a trifle below in natural capacity for gains, their per­
formance only, and not their appearance, indicates that such 
was the case, so at most the difference is slight.
COARSE CORN MEAL NOT DESIRABLE.
Before proceeding further with a study of the data at 
hand, one matter should be considered which probably affected 
the behavior of the lots somewhat differently during the last 
period and made the gains of all a little more expensive than
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they should have been. It will be noticed by reference to table 
6 that lots 2, 3, 7 and 8, getting corn and shorts, did not increase 
the feed requirements for 100 pounds gain during the last 
four weeks as much as did the other lots. Early in this last 
period the motor was taken from the Experiment Station barn 
for repairs, and a coarse grade of corn meal had to be pur­
chased for the pigs. Much of this went through the pigs un­
masticated and undigested. In fact, they were frequently ob­
served toward feeding time in the afternoons gleaning this cracked 
corn from their own droppings. It seems likely, therefore, that 
more of this coarse meal was required per 100 lbs. gain than 
of the finer meal that had been fed. With the pigs getting 
shorts this result would naturally be less apparent as from 
onie-third to one-half of their rations consisted of the finely 
ground shorts. The behavior of the pigs toward the coarse 
meal, the great general increase in feed requirements during the 
last period, and the fact that this increase was less marked for 
the pigs getting one-third to one-half ration of shorts all in­
dicate that the coarse meal was not as desirable as finely ground 
meal, even when both were soaked twelve hours before feeding.
CONCENTRATES CONSUMED PE R  100 LBS. GAIN.
Aside from variation in prices, the thing that determines 
more than anything else the usefulness of a ration is the amount 
of concentrates required to produce 100 lbs. gain. A ration 
for which this amount is small is worthy of careful considera­
tion. By further reference to table 6 it will be noticed that 
throughout the experiment both on timothy pasture and in dry 
lot, with a few, minor exceptions, the lots getting the most 
protein in their rations and consequently having the narrowest 
nutritive ratios, required less concentrates per 100 lbs. gain 
than the others. Even lots 4 and 10, which were manifestly 
at a disadvantage in the character of their pigs, show up 
very fairly in this respect. Taking the first three periods, before 
the coarse corn meal was fed, the difference in favor of meat 
meal and tankage is more evident. Lots 5 and 7 were the 
two extremes. Lot 7, getting corn 2 parts, shorts 1 part, the 
widest nutritive ration fed in a dry lot, required the most 
concentrates per 100 lbs. gain,—511.8 lbs., while until the last 
period, lot 5, getting corn 5 parts, tankage 1, one of the narrowest 
nutritive ratios fed on pasture, required the least concentrates, 
and for the whole time lots 3 and 5 were practically equal with 
398 lbs. concentrates for 100 lbs. gain.
The effect of protein in the ration is well illustrated with 
the lots getting corn and shorts under similar conditions. Lots 
1, 2, 3, 7 and 8 show that the addition of shorts to a grain ration 
of corn decreases the amount of feed required per 100 lbs. gain,
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TOTAL CONCENTRATES CONSUMED PER 100 LBS. GAIN. LBS.
(Third Experiment) Table No. 6.
Periods of 28 days 112 d. Total 
Con­
cen­
trates
July 24 to 
Nov. 13
Lots
Feeds, parts 
by weight 1 2 3
4 Cornper
Supple
menta
July 24 
to
Aug. 21
Aug. 21 
to
Sept. 18
Sept. 18 
to
Oct. 16
Oct. 16 
to
Nov. 13
per
100 lbs 
gain
100
lbs.
gain
ry feed 
per 100 
lb gain
Lots 1 to 6 fed on pasture.
1 Corn
(timothy) 433.8 402.6 413.1 568.3 451.4 451.4
2 Corn 2,
Shorts 1 386.7 379.6 413.4 448.2 409.9 273.3 136.6
3 Corn 1,
Shorts 1 355.4 390.6 396.7 433.7 398.0 199.0 199.0
4 Corn 5,
Meat Meal 1 374.7 397.1 397.4 457.8 409.6 341.9 67.6
5 Corn 5,
Tankage 1 345.4 • 384.0 369.4 483.2 398.4 332.4 66.0
6 Corn
(Clover) 364.1 370.0 388.6 534.0 416.1 416.1
Lots 7 to 10 fed in dry yards.
7 Corn 2,
Shorts 1 530.7 565.7 478.5 496.2 511.8 341.2 170.6
8 Corn gg
Shorts 1 536.9 491.0 482.0 439.6 477.6 238.8 238.8
9 Corn 5,
Meat Meal 1 414.2 403.7 369.9 450.7 409.9 342.2 67.7
10 Corn 5,
Tankage 1 458.1 479.7 428.9 478.2 460.4 384.6 76.0
All lots.................. 408.2 415.0 407.6 474.7 429.2
at least, until the point is reached where equal parts of corn and 
shorts are fed.
In dry lot feeding the meat meal and tankage brought the 
feed per 100 lbs. 'gain down to a lower point than shorts, there 
being no possible doubt of their advantage in the ration under 
these conditions, but on pasture the four lots having meat meal, 
tankage or shorts with corn were practically the same in the 
amount of total concentrates required per 100 lbs. gain. From 
what has been said of the lack of thrift of some of the pigs in lots 
4 and 10, it is evident that the feed per 100 lbs. gain would 
normally have been lower than 409.6 lbs. in lot 4, and 460.4 lbs. 
in lot 10. It seems certain that the tankage and meat meal 
were really very similar in efficiency for pig feeding. The 
amount of com replaced by the shorts, the meat meal and the 
tankage of the rations in which they were used on pasture, may 
readily be computed from the data given in the last two columns 
of table 6.
The following tabulation shows that from 126.8 lbs. of
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^  r to ^ S- corn a  l°t 5 were replaced by each
100 lbs. of the supplementary feed:
Feeds. Parts by 
Weight.
2. Corn 2, shorts 1 . .
3. Corn 1, shorts 1 . . .
4. Corn 5, Meat meal 1
5. Corn 5, tankage 1 . .
Lbs. of Corn Bu. of Corn
Replaced by Replaced by
100 lbs. of One Ton of
Supplm entary Supplementary
Feed. Feed.
........ 130.4 46.6
45.3
57.9
64.4
The effect of pasture was manifest, not only in decreas­
ing the amount of concentrates required for 100 lbs. gain but 
also m lessening the effect of the protein supplied in them. 
There was over 100 lbs. difference in the feed for 100 lbs. gain 
between lot 9, getting the narrowest nutritive ratio in dry lot 
and lot 7 getting the widest, the former taking 409.9 lbs., the 
latter 011.8 lbs. On pasture the widest range was only 53 4 
lbs. between lot 3 at 398 lbs. and lot 1 at 451.4 lbs. On pasture 
the four lots getting either shorts, meat meal or tankage with 
their corn were practically equal in feed requirements for 100 
lbs. gam, the extreme difference being less than 1 2  lbs.
The amounts of protein supplied in these rations were 
very different, as shown by their nutritive ratios. Lots 2, 3 4 
and 5 had, respectively, nutritive ratios of 1 :6.8, 6.2, 3.8 and 
3.J and since they each produced 100 pounds gain with prac­
tically the same amount of concentrated feed, it appears that
J S jH K H  a j ° ?  the on.ly Praetical effect of the extra protein 
oi lots d, 4 and 5, was to induce a larger consumption of feed and 
produce a correspondingly larger gain.
Then again, remembering that lots 4 and 10 contained some 
unthrifty pigs, and making some allowance for these, we see 
that the total concentrates required for 100 lbs. gain when 
meat meal and tankage were fed, were little lower on pasture I a? m although the rapidity of gains was strikingly
m favor of pasture and was accompanied by a correspondingly 
larger consumption of feed by the pasture pigs. The principal 
effect of the pasture, therefore, where, according to accepted 
standards fully enough protein was supplied in the concen­
trated feed to meet the nutritive requirements of the pigs was to 
induce a larger consumption of* feed and produce a correspond­
ingly increased gain.
mn 2,11 pas*ura the amount of concentrated feed required for 
100 lbs. gam from month' to month increased steadily. All 
pasture lots behaved very uniformly in this respect except that 
m the second period lot 5 required more feed per 100 lbs. gain 
than m the third, and lots 1 and 2 were a little higher in the 
hrst period than in the second. In dry yards, however, the
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results were quite different. With these lots, the amount of 
feed required per 100 lbs. gain, while somewhat variable, de­
creased in general through the first three periods and, with the 
exception of lot 10, was less for the entire one hundred and 
twelve days.than for the first period. Comparing, with the use 
of table 7, the lots getting the same concentrated feed, we. find 
that, while for each 100 lbs. gain the pigs on pasture consumed 
decidedly less concentrated feed-than the dry yard pigs at the 
beginning of the feeding period, later on the amounts became
GRASS AND DRY YARDS. CONCENTRATES PER 100 LBS. GAIN
(Third Experiment) Table No, 7
Periods of 28 Days CÎ
£  COs -1 2 8 4
L
ot
s
FEEDS, PARTS 
BY W EIGHTS
FED ON 
GRASS OR 
DRY YARD
Ju
ly
 2
4 
to
 
A
ug
. 2
1
A
ug
. 2
1 
to
 
Se
pt
. 1
8
Se
pt
 1
8 
to
 
O
ct
. 
16
O
ct
. 
16
 t
o 
N
ov
. 
13
t—t > co o '>7d <-*
Q o■4->«rH
2
Corn meal 2 
Shorts 1........ Grass 386.7 379.6 413.4 448.2 409.9
7
Corn meal 2 
Shorts 1.... . Dry yard ..... 530.7 565.7 478.5 496.2 511.8
3
Corn meal 1 
Shorts 1......... Grass 355.4 390.6 396.7 433.7 398.0
8
Corn meal 1 
Shorts 1____ Dry yard..... 536.9 491.0 482.0 439.6 477.6
4
Corn meal 5 
Meat meal 1.. Grass 374.7 397.1 397.4 457.8 409.6
9
Corn meal 5 
Meat meal 1.. Dry yard.. 414.2 403.7 369.9 450.7 409.9
5
Corn meal 5 
Tankage 1..... Grass 345.4 384.0 369.4 483.2 398.4
10
Corn meal 5 
Tankage 1..... Dry yard.. 458.1 479.7 428 .,9 478.2 460.4
S um m ary .............. G ra ss ........ . 364.4 387.6 392.1 455.9 403.6
Dry yard.... 478.6 477.1 432.7 464.6 461.0
more and more nearly alike, until during the last period the 
amounts were strikingly similar for the corresponding lots. 
So far as could be observed, this difference was due to the pas­
ture itself and not to any greater comfort either of the pasture 
pigs during the summer or of the dry lot pigs in the fall. If 
there were a difference here in either respect, it seemed that the 
pasture pigs suffered more from the heat in their small shelters 
than the dry yard pigs in their big shed, especially before the 
east side of the small shelters was thrown open. In the fall 
the pigs did not shiver from the cold and all appeared equally 
comfortable. The constantly decreasing succulence of the pas­
ture as the fall weather wore on, even though the pigs ate the 
grass to some extent even to the last, may have been largely
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Kennedy and Robbins: Experiments in swine feeding. The value of corn and supplementary
Published by Iowa State University Digital Repository, 1905
responsible for this increase in concentrates required for 100 
lbs. gain. Since with the dry lot pigs there was something of a 
decrease in feed requirements for 100 lbs. gain as the season 
advanced, it may also be that pasture is of more benefit to young 
than to older pigs.
Finally, the small amount of com required per 100 lbs. 
gain on clover pasture is particularly noteworthy,—416.1 lbs. 
as compared with 451.4 lbs, com for lot 1 on timothy pasture, 
while the best lot in this respect required 398 lbs. concentrates 
for 100 lbs. gain. Not only this, but the corn and clover fed 
pigs were exceeded in rate of gain only by lots 4 and 5, fed corn 
with meat meal and tankage on timothy pasture. Thus, the 
clover pasture put its pigs in the very front rank in rapidity of 
gains, and at the same time reduced the feed requirements for 
100 lbs. gain to almost as low a point as the expensive nitro­
genous concentrated feeds. This makes corn and clover, under 
ordinary scales of prices, the most economical ration of the ex­
periment.
Altogether, in all lots, the ninety-nine pigs required 429.2 
lbs. concentrates for 100 lbs. gain.
EFFEC T S OF PASTURE AND PROTEIN.
Table 8 in which the lots are listed according to their 
total gains, beginning with the highest, illustrates more clearly 
the relation borne by the pasture and by the protein in the con­
centrated feed, to the performance of the pigs. Lots 4 and 10 
are omitted, as their results are undoubtedly misleading. The 
lots making big gains also ate large quantities of feed, so that 
if they were listed according to the total consumption of con­
centrates they would, with one slight exception of lot 8, stand 
in the same order. If they were listed according to the amount 
of feed required for 100 lbs. gain, beginning with the lowest 
they would still stand in the same order except that lot 6 would 
have to be put farther down the list. With one exception, the 
lots stand with the pasture fed pigs at the top and the dry 
yard pigs at the bottom of the list, while the timothy pasture 
fed lots stand with the narrow nutritive ratio of concentrates 
at the top of the list, the wider ones following regularly below, 
and the dry yard lots arrange themselves similarly. The clover 
fed lot stands high in the list, showing the great efficiency of 
clover pasture with its high content of protein. Lot 9, fed a 
very narrow nutritive ratio in dry lot, stands above lot 1, fed 
a veyy wide ratio on pasture, the large amount of protein sup­
plied in the concentrated feed of lot 9 being more effective 
than the succulent feed of lot 1.
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LOTS ARRANGED ACCORDING TO GAIN 
(Third Experiment. Table No. 8)
Lots Concentrated Feed
Total
Gain
Total
Concen­
trates
Con­
sumed
Con­
centrates 
per 100 
lbs. 
gain
Nutritive 
ratios of 
Concen­
trates
Kind of 
Pasture
5 Corn 5, Tankage 1 1539. 6131. 398.4 1:3.9 Timothy
6 Corn alone............. 1336.6 5562. 416.1 1:8.4 Clover
3 Corn 1, Shorts 1.... 1332.5 5304. 398. 1:6.2 Timothy
2 Corn 2, Shorts 1... 1254.7 5143. 409.9 1:6.8 Timothy
9 Corn 5 Meat Meal 1 1217.9 4993. 409.9 1:3.8 None
1 Corn alone............ 1034.2 4669. 451.4 1:8.4 Timothy
8 Corn 1, Shorts 1.... 1001.8 4785. 477.6 1:6.2 None
7 Corn 2, Shorts 1.... 909.4 4654. 511.8 1:6.8 None
PORK PER ACRE OF GRASS.
By comparing the lots fed similar rations in dry yards and 
on grass, we can obtain a very close estimate of the amount of 
erain by the pigs which is directly credited to the grass. Lot 
2 on pasture ate 5,143 lbs. of corn and shorts, of which 511.8 
lbs. would have produced 100 lbs. gain if fed to lot 7, making 
a total of 1,004.9 lbs. gain. Lot 2 gained 1,254.7 lbs. or 249.8 
lbs. more than the corn and shprts alone would have produced. 
In like manner the grass of the other lots accounts for 221.9 
lbs gain for lot 2, 0.9 lbs. for lot 4, and 207.4 lbs for lot 5. 
Lots 4 and 10 were manifestly lower in thrift as compared with 
the other lots, so it is probable that 0.9 lbs. gain is too low for 
the grass of lot 4 and 207.4 lbs. is too high for the grass of 
lot 5. Combining the feed and gains respectively of lots 4 
and 5 and of lots 9 and 10, we find that lots 4 and 5 made to­
gether 200 lbs. gain from grass alone, or 100 lbs. for each lot. 
If, however, we assume that meat meal and tankage are of equal 
efficiency and that lot 5 correctly represents them when fed to 
pigs on pasture, and lot 9 when fed in dry yards, we have
43.4 lbs. gain produced by each of lots 4 and 5 from the grass 
alone. Probably, then., the grass produced somewhere between
43.4 and 100 lbs. for each of lots 4 and 5. Each pasture yard 
contained nine-tenths of an acre, so that the pork produced 
by the grass itself per acre was as follows, after deducting the 
amount of pork produced by the full feed of concentrates fed 
the pigs:
Lot
2. Corn meal 2, shorts 1, 278 lbs. pork per acre.
3. Corn meal 1, shorts 1, 247 lbs. per acre.
4. Corn meal 5, meat meal 1, 48 to 110 lbs. estimated pork per acre.
5. Corn meal 5, tankage 1, 48 to 110 lbs. estimated pork per acre.
In this connection it should be borne in mind that, besides 
the pork produced, large though the amount is for lots 2 and 3, 
there was cut off these yards the last of June 1.85 tons of hay
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per acre. Further than this, as an off-set to the expense of 
fencing pastures, a great deal of labor is saved in caring for 
pigs if they have the run of grass. No work was done for the 
lots on pasture beyond providing them with feed and water, 
and during the last month bedding was taken to them, but the 
dry yards with their adjoining sheds had to be cleaned at least 
once a week in order to keep them in decent shape. On pasture 
the manure was naturally very well scattered over the yards 
and did not accumulate perceptibly.
There was a striking difference in the amount of pork 
made by the grass of the different lots. I t is impossible to in­
clude com alone in this comparison, since no pigs were fed 
com alone in dry lot, but of the rations compared above, we 
find that with the one having the least protein,—-corn two parts 
to shorts one part,—the gain from grass itself is largest; with 
com one part to shorts one the gain from grass is smaller, and 
with meat meal and tankage, the rations carrying the most pro­
tein, the gain from the grass itself is smallest.
TIMOTHY AND CLOVER PASTURE.
The gain made by lot 6 on clover was 29.2 per cent larger 
than that made by lot 1 on timothy pasture. The clover pigs 
ate 5,562 lbs. corn, which, if it had been fed to lot 1, would have 
made 100 lbs. gain for each 451.4 lbs. corn, or a total of 1,232.1 
lbs. gain. Lot 6 gained 1,336.6 lbs., which is 104.5 lbs. 
from nine-tenths acre, or .116 lbs. of pork per acre of clover 
more than would have been produced by an acre of timothy. 
Timothy, we have seen, produced 278 lbs. of pork per acre with 
a grain ration of com two parts, shorts one part, and as it 
showed itself to be of greater benefit the wider the nutritive 
ratio of the grain, it is probable that with com alone the timothy 
would make more than 278 lbs. pork per acre from the grass 
itself. Thus, from clover pasture from July 24th until the end 
of the season we may reasonably expect a production of about 
400 lbs. pork per acre from the clover itself, when the pigs are 
fed in addition all the corn they will eat. It is a matter of 
common knowledge that young, growing pigs can only with 
difficulty be kept healthy and thrifty on a ration of corn alone 
in a dry yard, so that practically the value of pasture is even 
higher than indicated above.
CHARACTER OF FINISH.
The photographs taken at the close of the experiment show 
very fairly the condition of the pigs. The good character of 
the pigs from a market standpoint is shown by the fact that the 
best twenty Yorkshire-Durocs sold in Chicago to Swift & Com-
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pany at the close of the International Live-stock Exposition at 
$6.75 per cwt., 25 cents above the top of the regular market for 
the day. Of the six show barrows photographed together, 
No. 28 of lot 5 won third prize in a strong class of cross bred 
barrows at the International Live-stock Exposition, and this pig, 
together with No. 3 of lot 4 and No. 24 of lot 9, won third prize 
for pen of three barrows. Another twenty pigs were slaugh­
tered by Nelson, Morris & Company, while the fifty-nine re­
maining were sold at home at the customary local price of 50 
cents per cwt. below Chicago prices for top hogs.
DRESSED CARCASSES.
Twenty pigs most nearly representative of the character 
and finish of their respective lots were slaughtered by Nelson, 
Morris & Company, of Chicago. In order to have these pigs 
uniform in breeding they were selected as far as possible with 
due regard for comparative weight and finish from the Poland- 
China grades, and were thus a little heavier in general than 
the average of their respective lots. Table 10 presents in tabu­
lated form the results of the slaughter test. The pigs that were 
fed on pasture with rations supplying plenty of protein, and the
SLAUGHTER TEST
(Third Experiment. Table No. 10)
LOT
Jtt,
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'o
'■ Ó £
Live Weight
D
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t. 
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t"
Ames 
Nov. 13
Chicago 
Dec. 5
1.... ................... 50 191 205 168 81.95 78.66
74 171 195 147 65.38
2........................ 113 168 175 141 80.57 81.72
49 208 210 174 82.86
3....................... 40 234 250 200 80.00 81.40
51 215 215 178 82 79
4..................... 58 217 220 180 81.81 82.79
106 266 265 222 83.77
5........................ 41 215 235 190 80.85 82.42
55 255 275 231 84.00
6............... ........ 37 215 220 186 84.55 82.51
76 210 215 173 80.47
7........................ 78 196 210 167 79.52 79.14
86 149 160 126 7875
8........................ 22 205 220 172 78.18 79.62
72 187 190 154 81.05
9........................ 56 203 215 177 82.33 82.62
44 232 240 199 82 92
10........................ 43 247 260 220 84.62 84.75
54 216 225 191 84.88
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pigs fed meat meal and tankage in dry yards, gave for the most 
part the highest dressing percentages while corn alone on tim­
othy pastures, and com and shorts fed in dry yards gave the 
lowest dressing percentages. These carcasses were examined by 
Mr. Harry Boore, one of the ablest judges of hog carcasses in 
Chicago. He decided that there were no differences in either 
the condition of the animals or the quality of the meat that 
might be considered as due to the character of the ration ; but 
he noted that some of the lighter carcasses would have been 
improved by a little longer feeding so as to give a thicker cov­
ering of fat.
FINANCIAL STATEMENT.
Prices of feeds were as follows:
Price Price 
per ton. per cwt.
Corn, 40c, plus 3c for shelling and grinding, 43c per bu. $15.36 $ .768
Shorts . . . . . . . . . . . .  m  ........ ........................................ 21.50 1.075
Meat meal, $35.50 plus freight, $1.50.................... ................ 37.00 1.85
Tankage, $34.00 plus freight, $1.50.......................■............. .. 35.50 1.775
Pasture per acre $4.50 for full season, and since July 24th 
t i  November 13th included only the latter half of the growing 
season, it is charged at $2.25 per acre. Each lot included 
nine-tenths of an acre at $2.02 per lot. Since the yard occupied 
by lot 4 would have pastured ten pigs throughout the season 
as easily as the yards occupied by any of the other lots, the 
pasture of this lot is charged pro rata.
Table 11 gives the cost of feed for each lot and the cost 
per 100 lbs..gain without any consideration of the profit,—an 
item which must necessarily be largely based on the selling 
price of the pigs. There was no difference in selling price that 
could be ascribed to the feed of the pigs, so one of the most 
important points for comparison of the lots financially is the 
cost of gains. Lot 6 on clover pasture made the cheapest gain, 
$3.35 per cwt. Lot 1, eating com alone on timothy pasture, was 
next, $3.66 per cwt., while lots 2, 3 and 5, which received in­
creasing amounts of protein together with their com on timothy 
pasture, made gains at increasing cost,—lot 2, $3.73; lot 3, 
$3.82; and lot 5, $3.85. Lot 4,- of course, with its unthrifty 
pigs, cost still more,—$4.03. In dry yards the order is re­
versed. There the gains from little protein are the most ex­
pensive, and the cost decreases as the protein increases through 
lots 7, 8 and 9. Lot 7 cost $4.46 per cwt.; lot 8, $4.40; lot 9, 
$3.88, while lot 10, with its unthrifty pigs, cost $4.30. There 
is a wide range in the economy of gains. The cheapest gains 
made in a dry yard were 22 cents per cwt. higher than the cheap­
est gains on timothy pasture, while with the least suitable ration 
in dry lot, they were 80 per cwt. higher than the cheapest gains
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COST OF . GAINS
(Third Experiment. Table No. 11)
Lots
Gost of Feed for 112 days, per lot
Cost per 
100 lbs. 
gainCorn Shorts Meat Meal Tankage Pasture Total
1 $35.86 $2.02 $37.88 $3.66
2 26.33 $18.43 2.02 46.78 3.73
3 20.37 28.51 2.02 50.90 3.82
4 33.67 $16.07 1.87 51.61 4.03
5 39.29 $18.01 2.02 59.32 3.85
6 42.72 2.02 44.74 3.35
7 23.83 16.68 40.51 4.46
8 18.37 25.72 44.09 4.40
9 32.01 15.26 47.27 3.88
10 30.26 13.84 44.10 4.30
All lo ts ...... ........ ............ -........... -..... -..... .............. ............... $467.20 $3.92
on timothy pasture. At the same time, it should be remembered 
that clover pasture made gains 31 cents cheaper than timothy pas­
ture, and the rate of gain on clover was exceeded by two other 
lots in the experiment. The extreme range in cost of 100 lbs. 
gain was between lot 6, fed corn on clover pasture, and lot 7, 
fed corn two parts, shorts one part, in dry yard, the difference 
being $1.11 per cwt. in favor of the clover pasture.
PRO FIT.
In table 12, showing the profit of each lot from different 
standpoints, the buying and selling price of the pigs is con­
sidered as being the same for the reason that, while on the mar­
ket the small pigs would sell for a lower price per cwt. than 
fat hogs, they are undoubtedly worth fully as much to the 
farmer This allows the profit in this calculation to be based 
more directly on the performance of the pigs than on the market 
fluctuations. No account is here taken of the cost of labor in 
feeding the pigs and the interest on the investment, nor, on the 
other hand, of the value of the manure and the saving in the 
expense of marketing the grain. These are estimated to balance 
each other.
In studying a table of this kind it must be borne in mind 
that its strictly applies only to the combination of prices existing 
at the time of this experiment. Still, it is interesting to note how 
that it strictly applies to the combination of prices existing at 
the profits stood under these conditions. The table shows most 
forcibly the value of a ration which produces large gain in 
weight when hogs are high in price. Both on pasture and in 
dry yards the total profit followed the total gain very closely. 
Lot 5, although it was high in cost and low in profit per 100
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lbs. gain, was nevertheless next to lot 6, the highest in total 
profit. Lot 6, fed corn on clover, was, by reason of its cheap 
feeds and great gains, the highest in total profit. Lot 1, fed corn 
on timothy pasture, had cheap feeds but a small gain so that 
it yielded the least total profit of any pasture fed lot. Lot 
9, fed meat meal and tankage in dry lot, had a low cost and 
high profit per 100 lbs. gain, together with a large gain in 
weight, so that its total profit was the highest of any dry yard
PROFITS FROM DIFFERENT STANDPOINTS 
(Third Experiment. Table No. 12)
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Lots 1 to 6 on pasture.
1 Corn
2
('Timothy) 
Corn 2,
$3.66 $2.34 10.34 $24.20 83.4 $0.29 $0.69
3
Shorts 1
Corn I,
Shorts 1
Corn 5,
3.73 2.27 12.55 28.49 61.2 .47 .87
4
3.82 2.18 13.32 29.04 47.4 .61 1.01
5
Meat Meal 1 
Corn 5,
4.03 1.97 12.82 25.26 78.3 .32 .72
6
Tankage 1
Corn
3.85 2.15 15.39 33.09 91.4 .36 .76
(Clover) 3.35 2.65 13.37 35.43 99.3 .36 .76
Lots 7 to 10 in dry yards.
7 Corn 2,
Shorts 1 4.46 l."4 9.09 14.00 55.4 .25 .65
8 Corn 1,
Shorts 1 4.40 1.60 10.02 16.03 42.7 .38 .78
9 Corn 5,
Meat Meal 1 3.88 2.12 12.18 25.82 74.4 .35 .75
10 Corn 5,
Tankage 1 4.30 1.70 10.25 17.42 70.4 .25 .65
pigs. The mistake one is likely to make if he bases his esti­
mate of the desirability of a ration entirely on the profit it 
yields per bushel of corn, is admirably illustrated in this' table. 
Lot 3 utilized a very small amount of corn at a fair total profit 
so that its profit per bushel of corn was the greatest of any lot. 
Lot 6 yielded little more than half as much profit per bushel 
of corn, yet it utilized more than twice as much corn, so that 
its total profit was the, greatest of any lot. Finally, in apply­
ing to other conditions the principles brought out in this table, 
one should consider that while an expensive ration may yield 
the greatest total profit when hog prices are high, it may also 
involve a great loss if hog prices are low. For example, if
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hogs were worth $3.66 per cwt., with other prices the same, lot 
6, fed corn and clover, would be the only one yielding a profit. 
Lot 1, fed corn and timothy, would come out even, while all the 
other lots would result in a loss.
VALUE OF SUPPLEMENTARY FEEDS PER TON WITH CORN AT
DIFFERENT PRICES 
(Third Experiment. Table No. 13
FEEDS
Pa
rt
s 
co
rn
 f
ed
 
w
ith
 1 
pa
rt
; 
su
pp
le
m
en
t, 
by
 w
ei
gh
t PRICES OF 56 POUNDS CORN MEAL
20c 25c 30c 35c 40c 45c 50c 55c
Shorts ............. 2 $ 9.32 $11.65 $13.98 $16.31 $18-64 $20.97 $23.30 $25.63
Shorts.... ........ 1 9.06 11.32 13.59 15.86 18.12 20.38 22.65 24.92
Meat meal....... 5 11.58 14.48 17.37 20.26 23.16 26.06 28.95 31.84
Tankage...... . 5 12.88 16.10 19.32 22.54 25.76 28.98 32.20 35.42
PRICES OF 56 POUNDS CORN MEAL
60c 65c 70c
Shorts..... ....... 2 $27.96 $30.29 $32.62
Shorts............. 1 27.18 29.44 31.71
Meat meal..... 5 34.74 37.64 40.53
Tankage......... 5 38.64 41.86 45.08
VALUES OF SUPPLEMENTARY FEEDS FOR FEEDING WITH 
CORN TO PIGS ON PASTURE.
It has been pointed out that when hogs are high in price 
a relatively high priced supplementary feed may be used to 
advantage, even for feeding with corn to pigs on timothy pas­
ture. But the use of supplementary feeds is not certain to be 
profitable to the corn grower, unless, by their use, he produces 
100 lbs. gain at as low a cost as he could produce it by feeding 
corn alone. Table XIII, based on the results of feeding lots 1, 
2, 3, 4 and 5, shows the highest prices one can pay for shorts, 
meat meal and tankage to feed with corn on grass, and still 
have the cost of 100 lbs. gain exactly the same as without their 
use. Of course, as these figures are based on the results of just 
one experiment, they show simply what one may reasonably 
expect under similar conditions. Meat meal is undoubtedly 
shown at a disadvantage by these figures, because of the un­
thrifty pigs of lot 4. As meat meal and tankage seem really 
to have had about the same value in this experiment, the prices 
given in the table for tankage may fairly be applied to meat 
meal. The table shows that one could pay a trifle more for 
shorts to be fed as one-third of the ration than as one half of
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it, and still have the cost of 100 lbs. gain the same as when 
feeding corn alone on grass. The tankage and meat meal have 
values about 30 per cent higher than shorts. All these supple­
mentary feeds, however, must be relatively much lower in price 
than they usually are, before they can be used with corn for 
feeding pigs on pasture, without increasing the cost of 100 
lbs. gain.
VALUES OF MEAT AND TANKAGE—-RESULTS OF TH R EE
EXPERIM ENTS.
The three experiments discussed above give a fairly reliable 
basis on which to estimate the farm values of meat meal and 
tankage. The gains of the pigs fed these feeds follow very 
closely the protein of the by-product. In the first experiment 
the meat meal, carrying a very 'high percentage of protein, gave 
more rapid gains with less food requirements for 100 lbs. 
gain than the tankage which carried less protein, while in the 
last experiment where the meat meal and tankage, especially 
one sample of the latter, were markedly similar in composition, 
the results agreed closely. Meat meal and tankage of similar 
composition may, therefore, be very justly considered on a par 
in feeding value. Combining the results of the first two experi­
ments in which seventy-two pigs were fed in such a way that 
a ration of corn alone may be compared with one of com and 
meat meal opjtankage, we havQ a very fair basis for determining 
the value of these by-products for dry lot pig feeding.
CORN, MEAT MEAL AND TANKAGE; FEED PER  100 LBS. GAIN
Table No. 14
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Corn
Meat
meal
and
tankage
1905............... 12 213 32 3347 ■ 722 464 464
1905............... 24 218 32 6661 740 1930 345 38 383
1906..... ......... 9 135 100 5828 1047 557 557
1906-............ 27 138 100 19432 2311 4852 400 48 448
Corn alone.. 21 510 510
Mixed feed.. 51 372 43 415
Table 14 shows that fifty-one pigs required for each 100 
lbs. gain 372 lbs. corn meal and 43 lbs. of meat meal anl tank­
age, while twenty-one bigs fed at the same time required for 
each 100 lbs. gain, 510 lbs. of corn alone. Thus, 43 lbs. of meat 
meal and tankage replaced 138 lbs. of corn, and 100 lbs. replaced 
321 lbs. or 5.73 bushels of corn. As showing the very close sim­
ilarity of results from feeding meat meal and tankage at dif-
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ferent seasons of the year and to pigs of different ages, it is 
interesting to' note that with thé twenty-four 218-lb. pigs fed 
meat meal and tankage during the summer of 1905, 100 lbs. 
were equal in feeding value to 313 lbs. of corn. With the 
twenty-seven 137-lb. pigs fed meat meal during the spring of 
1906, 100 lbs. of meat meal equalled 327 lbs. of com. As 
none of the 60-lb. pigs fed during the summer and fall of 
1906 were given com alone in a dry lot, it is impossible to in­
clude them in a definite comparison of this kind. Still, if they 
had required 557 lbs. of corn alone for 100 lbs. gain, as did 
the 137-lb. pigs, each 100 lbs. of meat meal fed lot 9 would have 
equalled 316 lbs. corn, in spite of the fact that 16 2-3 per cent 
of their ration was meat meal instead of 10 per cent as in the 
case of the larger pigs. But these 60-lb. pigs, if fed corn alone, 
would probably have required more than, 557 lbs. for 100 lbs. 
gain, with a consequent increase in the corn equivalent of the 
meat meal. Thus it is evident that at any rate meat meal is 
of fully as much value for feeding with com to young pigs
as to.those more mature. .
The meat meal and ■'tankage on which table 14 is based 
included 358 lbs. of Swift’s digester tankage and 382 lbs. of 
Armour’s meat meal, fed in 1905, and 2,311 lbs. of Armour s 
meat meal, fed in 1906. Their composition is given below, to­
gether with the composite analysis, computed on the. basis of 
the total of each nutrient contained in the entire lot of meat 
meal and tankage.
PERCENTAGE COMPOSITION OF MEAT MEAL AND TANKAGE.
Nitrogen
Feeds
Sw ift’s digester tank-358 lbs.
age (1905) -----
382 lbs. A rm our’s m eat meal
2311 lbs. A rm our’s m eat meal
(1906) . . . . ___ . . . ....................
3051 lbs. m eat meal and tank-
W ater Ash Protein
Crude
Fibre
free,
extract Fat
12.61 9.62 53.54 7.24 9.54 7.45
8.23 6.50 66.36 2.50 6.04 10.37
10.13 11.54 56.43 6.53 6.75 8.62
10.18 10.69 57.34 6.11 6.98 8.70
al and tankage fed in the first two
experiments in 1905 and 1906 contained 57.34 per cent of 
protein, 6.98 per cent nitrogen free extract, and 8.7 per cent 
of fat. Values based on these experiments may safely be ap­
plied to meat meal and tankage of similar composition.
COST OF 100 POUNDS GAIN W ITH  FE E D  AT D IFFER EN T
PRICES.
The man who is feeding hogs for the general market must 
always consider the cost of 100 lbs. gain. When hog prices are
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low, so that the profit at best is small, this is his most impor­
tant consideration. In such times the hog feeder of the Corn 
Belt must use with his corn only those feeds which make 100 
lbs. gain at as low cost as when corn alone is used. Otherwise 
the more rapid gains secured by the mixed ration will be of no 
practical advantage, and the feeding may result in a financial 
loss.
Taking the data in table 14 as a basis for computation, and 
rating corn at different prices from 20 to 60 cents a bushel, and 
meat meal and tankage of 55 to 60 per cent protein content at 
$20 to $70 per ton, we have table 15. This table gives the cost 
of producing 100 lbs. pork at every probable combination; of 
prices of these feeds when constituting the ration in dry lot 
feeding of pigs weighing 135 to 300 lbs., fed approximately in 
the proportion of corn 90 per cent, meat meal or tankage 10 
per cent. The prices of corn are quoted on 56 lbs. corn meal, 
which cost, when shelled and ground at the Experiment Station, 
3 cents more than a bushel of ear corn. Under other conditions 
the shelling and grinding might cost either more or less than 
this amount.
TH E USE OF TABLE XV.
Table 15 has listed in each column under each successive 
price of corn the costs of producing 100 lbs. gain with corn at 
that price and meat meal at the different prices listed in the 
left hand column. The upper and lower lines give for compari­
son the cost of 100 lbs. gain with pigs fed corn alone. Con­
versely, for each cost of 100 lbs. gain with corn and meat meal 
as listed in the body of the table, the price of corn is given at 
the top in the same column and the price of meat meal is given 
at the left in the same line. The costs of gain which are under­
lined are those that are equal to or barely lower than the cost 
of gain with corn alone. For each of these, the price of meat 
meal opposite is the highest listed price one can afford to pay 
for it to feed with corn at the price listed above that underlined 
cost of gain, and still be fairly certain of no financial loss. 
Thus, no matter what the price of corn may be, one can tell 
at a glance approximately what price he can afford to pay 
for meat meal or tankage to feed with it, and what the probable 
cost of producing 100 lbs. pork will be. Provided meat meal 
on-the market is higher or lower than that price, the table shows 
fairly well what increase or reduction in the cost of producing 
100 lbs. pork may be expected from feeding it.
For example, suppose ear corn to be worth 35 cents per 
bushel, shelling and grinding 3 cents. Then the cost of 100 lbs. 
gain with this 38 cent corn meal alone will be $3.46, and the high­
est price one can pay for meat meal or tankage to constitute 10
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Table No. - COST 0 F j00 LBS. GAIN. COEN AND MEAT MEAL OR TANKAGE
Prices of 50 lb 
Corn Meal 20c 22c 24c 26c 28c 30c 32c 34c 36c 38c 40c 42c 44c 46c 48c 50c 52c 54c 56c 58c 60c
Cost of 100 lbs 
Gain.
Corn alone
$1.82 82.00 $2.18 $2.37 $2.55 $2.73 $2.92 $3.10 $3.28 $3.46 $8.64 $3.82 $4.01 $4.19 $4.37 $4.5-7 $4.73 $4.92 $5.10 $5.2£ |5 . 47
Meat Meal & 
Tankage 
prices per ton.
Cost in Dollars of 100 lbs. Gain with Corn 90%, Meat Meal or Tankage 10%
$20
22
24
26
28
30
32
34
36
I  88^  40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70
1.76
1.80
1.84
1.89
1.93
1.97
2.02
2.06
2.10
2.14
2.19
2.23
2.27
2.32
2.36
2.40
2.45
2.49
2.53
2.58
2.62
2.66
2.70
2.75
2.79
2.83
1.89
1.94
1.98
2.02
2.06
2.11
2.15
2.19
2.24
2.28
2.32
2.36
2.41
2.45
2.49
2.54
2.58
2.62
2.67
2.71
2.75
2.80
2.84
2.88
2.92
2.97
2.02
2.06
2.11
2.15
2.19
2.24
2.28
2.32
2.37
2.41
2.45
2.50
2.54
2.58
2.62
2.67
2.71
2.75
2.80
2.84
2.88
2.92
2.97
3.01
3.05
3.10
2.16
2.20
2.24
2.28
2.33
2.37
2.41
2.46
2.50
2.54
2.59
2.63
2.67
2.72
2.76
2.80
2.84
2.89
2.93
2.97
3.02
3.06
3.10
3.14
3.19
3.23
2.29
2.33
2.38
2.42
2.46
2.50
2.55
2.59
2.63
2.67
.2.72
2.76
2.81
2.85
2.89
2.94
2.98
3.02
3.06
3.11
3.15
3.19
3.24
3.28
3.32
3.36
. 2.42 
2.47 
:2.51 
•2.55 
2.60 
2.64 
2.68 
2.72 
. 2.77 
2.81 
2.85 
2.90 
2.94 
2.98 
3.02 
3.07 
3.11 
3.16 
3.20 
3.24 
3.28 
3.33 
3.37 
3.41 
3.46 
-3.50
2.56
2.60
2.64
2,69
2.73
2.77
2.82
2.86
2.90
2.94
2.99
3,03
3.07
3.11
3.16
3.20
3.25
3.29
3.33
3.38
3.42
3.46
3.50
3.55
3.59
3.63
2.69
2.73
2.77
2.82
2.86
2.90
2.95
2.99
3.03
3.08
3.12
3.16
3.20
3.25
3.29
3.33
3.38
3.42
3.46
3.50
3.55
3.59
3.63
3.68
3.72
3.76
2.82
2.86
2.91
2.95
2.99
3.04
3.08
3.12
3.17
3.21
3.25
3.30
3.34
3.38
3.42
3.47
3.51
3.55
3.60
3.64
3.68
3.72
3.77
3.81
3.85
3.90
2.95
3.00
3.04
3.08
3.12
3.17
3.21
3.25
3.30
3.34
3.38
3.42
3.47
3.51
3,55
160
3.64
3.68
3.73
3.77
3.81
3.86
3.90
3.94
3.98
4.03
3.09
3.13
3.17
3.22
3.26
3.30
3.34
3.39
3.43
3.47
3.52
3.56
3.60
3.64
3.69
3.73
3.77
3.82
3.86
3.90
3.95
3.99
4.03
4.08
4.12
4.16
3.22
3.26
3.31
3.35
3.39
3.44
3.48
3.52
3.56
3.61
3.65
3.69
3.74
3.78
3.82
3.86
3.91
3.95
3.99
4.04
4.08
4.12
4.17
4.21
4,25
4.30
3.35
3.40
3.44
3.48
3.53
3.57
3.61
3.66
2.70
3.74
3.78
3.83
3.87
3.91
3.96
4.00
4.04
4.08
4.13
4.17
4.21
4,26
4.30
4.34
4.39
4.43
3.49
3.53
3.57
3.62
3.66
3.70
3.75
3.79
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3.92
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4.00 
4.05 
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4.13
4.1 8 
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3.96
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4.61
4.65
4.69
3.75
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3.88
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4.10
4.14
4.18
4,22
4.27
4.31
4.35
4.40
4.44
4.48
4.53
4.57
4.61
4.66
4.70
4.74
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3.88
3.92
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4.01
4.05
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4.14
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4.91
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4.06
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4.19
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4.67
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5.14 
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4.33
4.37
4.41
4.46
4.50
4.54
4.58
4.63
4.67
4.71
4.76
4.80
4.84
4.89
4.93
4.97
5.02
5.06
5.10
5.14
5.19
5.23
5.27
5.32
5.361
4.42 
4.46 
4.50 
4.55 
4.59 
4,63 
4.68 
4.72 
4.76 
4.80 
4.85 
4.89 
4 93 
4.98 
5.02 
5.06 
5.11 
5.15 
5.19 
5.24 
5.28 
5.32 
5.36 
5.41 
5.45 
5.49
1 hs_ fii ------1-...... i........ i____ i......... i i l 4.37-j 4 .5 5 j 4.73j 4 .9 2 j  5 .1U J 5 -.2 8 j ■5.47-
C o rn  a lo n e 1.82 2.00 2.18 2.37 2.55 2.73  1 -1 2.92| 3.10 3.28 3.46 3.64 3 .82 4.01j 4.19j 57
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per cent of the ration without increasing the cost of gain will he 
between $42 and $44 per ton. By computation we find that it 
will be practically $43.60 per ton. .Now, if meat meal happens to 
cost on the market only $38 per ton its use will lower the cost 
of 100 lbs. gain 12 cents. It happens to cost $46 per ton, the 
cost of 100 lbs. gain will be increased 5 cents.
While this table furnishes a fairly reliable means of know­
ing whether or not. one is keeping the cost of 100 lbs. gain down 
to the minimum, there are times when this policy will not re­
turn the greatest total profit. When the price of live hogs is 
well above the cost of producing 100 lbs. gain, it is better to 
make a big gain in weight, even if it does involve a somewhat 
increased cost. The use of meat meal as 10 per cent of the 
ration causes the hogs to gain, as a rule, 25 per cent faster in 
weight than they will on corn alone. It is readily seen that even 
if the cost of producing 100 lbs. gain is increased somewhat, the 
much greater gain in weight may easily bring the total profit 
up to a higher point than if corn alone were fed. Even for the 
highest prices quoted for corn and meat meal in table 15, the 
cost of 100 lbs. gain is lower than the price of live hogs the 
present season, while for ordinary prices of feeds and hogs, 
there is a very wide margin between the two. This table is 
convincing proof that, barring the possible ravages of hog 
cholera and swine plague, the hog feeding industry at present 
offers great possibility for financial profit.
CONCLUSIONS.
| The matter contained in this bulletin is not considered 
final and conclusive. Future experiments may or may not 
coincide with the results herein presented. The data obtained 
by these experiments would indicate:
MEAT MEAL AND TANKAGE.
1. That meat meal and tankage of similar chemical com­
position are almost equal, pound for pound, as a supplement to 
a corn ration for growing pigs and fattening hogs.
2. That growing pigs fed meat meal or tankage to the 
extent of 16 2-3 per cent of their ration, and older hogs having 
these feeds to the extent of 10 per cent of their ration, with 
corn, ate more feed and made more rapid gains than those fed 
on any other combination, such as shorts, barley and corn, or 
shorts and corn, tested in these experiments. In dry lot feeding 
a ration composed of corn with either meat meal or tankage 
produced from 25 to 40 per cent faster gains on quite mature 
hogs, and from 50 to 60 per cent faster gains on younger hogs, 
than a ration of corn alone, and in every instance the number
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of pounds of feed required per 100 lbs. gain was decidedly 
less with the mixed ration.
3. That there was not very much difference in the results 
obtained when pigs of 137 lbs. weight at the beginning of the 
experiment were fed corn with meat meal in the proportions of 
7 to 1, 8.5 to 1, or 10 to 1. The proportion of 10 to 1 produced 
the most rapid gains and the greatest total profit, while the 
proportion of 7 to 1 required the least total amount of feed, 
but the greatest amount of meat meal, per 100 lbs. gain.
. 4. . That pigs ranging from 30 to 100 lbs. each in weight at 
the beginning of the test, getting a full grain ration on timothy 
pasture, made from 30 to 50 per cent more rapid gains when 
fed on a ration composed of corn five parts and either meat meal 
or tankage one part, than when a ration of corn alone was used. 
The feed requirement for 100 lbs. of gain did not differ more 
than 14 per cent in favor of the mixed ration. - At the prevail­
ing market prices, a ration of corn alone on timothy pasture 
produced the cheapest gains in weight of any of the rations 
fed to pigs on timothy pasture, but the mixed rations produced 
the greatest total net profits.
5. That hogs fed on rations composed of corn and meat 
meal and com and tankage were fully as acceptable to the 
buyers, both from the standpoint of the quality and condition 
of the' flesh, as those fed on any of the other rations tested.
6. That the results obtained in these experiments agree 
very closely with respect to the relative effects of meat meal 
and tankage when fed in conjunction with com, and furnish 
an apparently reliable basis for estimating the price per ton 
that the feeder can afford to pay for them to feed with corn 
without increasing the cost of producing 100 lbs. of gain.
7. That both meat meal and tankage are more valuable 
and profitable adjuncts to the corn ration for dry lot feeding 
than when pigs or hogs are being developed and fattened on 
pasture, especially if the pasture be composed of leguminous 
crops.
SHORTS.
8. That a ration of one-half corn and one-half shorts 
produced greater gains with less feed per 100 lbs. of gain, 
both on pasture and dry lot feeding, than a ration of two-thirds 
corn and one-third shorts. The advantage of the larger propor­
tion of shorts was much more in evidence in the dry lot feeding 
than in pasture feeding.
9. That for feeding pigs on pasture with feeds at the 
prevailing prices, a ration of corn alone produced 100 lbs. of 
gain at a smaller cost than a ration of corn and shorts. The 
corn and shorts ration, however, yielded somewhat the greater
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total profit, due to the more rapid gains produced from the use 
of the same.
BARLEY.
10. That a ration composed of corn 2 parts, barley 1 
part and shorts 1 part produced 100 lbs. of gain at fully as low 
a cost as the rations containing meat meal or tankage in conjunc­
tion with corn.
11. That at the prevailing market price, barley proved to 
be an economical feed when combined with corn and shorts for 
finishing hogs for market.
PASTURE.
12. That pigs on timothy pasture ate more concentrated 
feed and gained more rapidly than pigs eating the same kind 
of concentrated rations in dry lots. The saving effected by the 
pasture in the amount of feed required per 100 lbs. gain was 
almost inappreciable in the case of those pigs fed on rations of 
corn and meat meal or corn and tankage in the proportion of 
5 to 1. On the other hand, pigs fed in the dry lots required, 
for each 100 pounds of gain produced, 25 per cent more of the 
ration composed of corn 2 parts and shorts 1 part, and 20 
per cent more of the ration composed of corn and shorts equal 
parts, than the pigs fed similar rations on timothy pasture.
13. That there was less variation in the amount of con­
centrates required to produce 100 lbs. of gain on pasture than 
in the dry lot feeding. With the pigs on timothy pasture, the 
most evident effect of increasing the amount of protein of the 
concentrated feed up to a point where the balanced ration was 
fed was to increase the amount of feed consumed and produce 
correspondingly larger gains.
14. That the cheapest gains in the feeding of young and'
growing pigs were obtained from a ration of corn alone and 
clover pasture. The pigs fed on corn and clover pasture made 
87 per cent as rapid gains as did those pigs which were fed 
on expensive supplementary feeds with corn on timothy pasture, 
and almost 30 per cent more rapid gains than those pigs fed on 
corn alone and timothy pasture. The amount of concentrated 
feed required to produce 100 lbs. of gain was nearly as low 
for the ration of corn and clover as in the case of any of the 
other rations used, either in connection with the pasture or 
dry lot feeding. ' <
15. That the gains due to the pasture itself were greatest 
when relatively smaller amounts of protein were supplied in 
the concentrated part of the ration, and amounted to 278 lbs. 
of pork per acre from timothy pasture when a concentrated
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ration composed of 2 parts corn and 1 part shorts was fed 
after 1J35 tons of hay had been harvested four weeks before 
the experiment commenced. The ration composed of corn and 
clover pasture produced 116 lbs. more pork per acre than 
I the ration composed of the same number of pounds of corn and 
timothy pasture.
GENERAL.
16. That in dry lot feeding the most rapid gains and the 
most economical gains were obtained in these experiments from 
those rations containing a much larger proportion of protein 
to the carbohydrates and fats than is found in corn. The price 
which feeders can afford to pay for supplementary feeds, rich in 
protein, to add to the corn ration for the purpose of balancing 
the same must be regulated by the percentage of digestible 
protein contained in them and the market price of corn. When 
corn is high in price, supplementary feeds, as a rule, can be 
had at prices which will not prohibit their use; but when corn 
is very low in price the feeder will very likely lose a portion, 
if not all, of his profits in pig feeding through the purchase of 
supplementary feeds.
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